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THE AMERICAN OPHTHALMOLOGICAL SOCIETY 


A RETROSPECT OF SEVENTY-FIVE YEARS 


HARRY FRIEDENWALD, M.D. 
BALTIMORE 


The American Ophthalmological Society is now completing seventy- 
five years of activity. The officers decided to commemorate this occa- 
sion and invited me to review this long and honorable history of 
scientific and professional association in the service and devotion to 
ophthalmology. 

Scientific societies, it must be remembered, are distinctly modern 
institutions. They came into being with the Renaissance in the seven- 
teenth century in Rome and Florence. Similar societies soon appeared 
in London and in Oxford; those in Oxford combined and formed the 
Royal Society of London, which received its charter in 1662; the 
French Academy of Sciences came into being in 1666. The oldest 
Medical Society of London was founded in 1773, the Royal Medical and 
Chirurgical Society in 1805 and the British Medical Association in 1832. 

The American Medical Association was called into being in 1847. 

These facts have been told in order to bring out the relatively early 
period of the founding of the American Ophthalmological Society in 
1864. It was the first society devoted to a special branch of medicine 
in this country, and it was founded sixteen years before the Ophthal- 
mological Society of the United Kingdom (in 1880). 

But it is necessary to consider not only the time at which, but also 
the conditions under which, the American Ophthalmological Society was 
founded. The state of medicine was indicated in 1847 when the Ameri- 
can Medical Association was founded to “improve the disgraceful status 
of medical education in the United States.” An interesting description 
of the state of ophthalmic practice in the middle of the century was 
made by one of the most eminent American surgeons, Dr. Samuel D. 
Gross (1805-1884), who was a delegate to the first International Oph- 
thalmological Conference, held in Brussels in 1857. He had been invited 


This address was given by request at a banquet at Hot Springs, Va., held 
on the evening of June 6, 1939, to celebrate the seventy-fifth anniversary of the 
American Ophthalmological Society. 

“ss 1 
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to make the report on ophthalmology in America. The following 
quotation is a translation from his address: * 


The study of the diseases of the eye has not received in this country the 
attention which it deserves. In Philadelphia we have a hospital especially devoted 
to their treatment, and there are excellent ophthalmic infirmaries in New York, 
Boston and a number of other larger cities. But in the interior of the country 
these diseases are greatly neglected or treated exclusively by quacks. 

The ophthalmoscope is used here and there by some few practitioners. My 
friend Dr. E. Williams, of Cincinnati, is perhaps the one who uses it most among 
us; it is also frequently used by Dr. A. Hewson, a distinguished physician of this 
city [Philadelphia] and one of the surgeons of Wills’ Hospital, where they treat 
diseases of the eye. 


The important foundation which the establishment of ophthalmic 
hospitals in the twenties in New York, Philadelphia, Boston and else- 
where formed for the development of ophthalmology in this country 
cannot be left without further consideration. There is no better proof 
of this foundation than that one finds the founders of these hospitals, 
such as John Jeffries and Edward Reynolds, of Boston, and Isaac 
Hays, of Philadelphia, among the small group of honorary members 
elected in the early years of the American Ophthalmological Society, 
and foremost of all, Edward Delafield, then a man of 70, who was 
elected as president at the first meeting of the society. One can well 
agree with the statement of Dr. Reynolds? that Edward Delafield and 
Kearney Rogers, his colleague in establishing the New York Eye and Ear 
Infirmary, were the “fathers of American ophthalmology” ; but since this 
is already a dual paternity one may well add a few others; notably, 
Reynolds himself, John Jeffries, George Frick, Isaac Hays, George B. 
Wood and Squier Littell. All of this group were in general practice and 
chiefly in surgical practice, with the possible exception of Frick. Special- 
ism, as shall be seen, was not established in this country until after the 
middle of the century, for then a new day had broken. Helmholtz had 
invented the ophthalmoscope in 1851, and ophthalmologic stars of the first 
magnitude had appeared in Europe. They attracted many of the young 
men in this country to Germany, Austria, France, Holland and England. 
These, in their turn, brought back the new science and the new practice. 
This it was that led to the formation of the American Ophthalmological 
Society in 1864. 

For a number of years there was no record of the conception and 
the birth of the society. In 1907 Alvin A. Hubbell? prepared his most 
useful book, “The Development of Ophthalmology in America,” and 


1. Gross, S. D., in Congrés d’ophthalmologie de Bruxelles (1857), Paris, 1858, 
p. 355. F 

2. A. A. Hubbell (The Development of Ophthalmology in America, 1800-1870: 
A Contribution to Ophthalmologic History and Biography, Chicago, American 
Medical Association, 1908, p. 17) cited the interesting history of the founding of 
the hospitals as told by Dr. Reynolds. 
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gave an account of the first meeting, as did likewise Dr. Jackson* in 
the excellent story which he published in Ophthalmic Literature in 
1915. 

The “Account of the Origin and First Meeting of the American 
Ophthalmological Society” by Henry D. Noyes, published in New York 
in 1875 and reprinted and mailed to the members, tells the story of the 
inception of this society, but it is well to recall the humorous story told 
by Hasket Derby and published by Hubbell : ¢ 


The actual founder of the society was Dr. Julius Homberger, as I used 
laughingly to assert, to Dr. Noyes’ great indignation. About 1862, a peripatetic 
German adventurer of this name came to New York to engage in ophthalmic 
practice, and started a magazine of ophthalmology. After a few numbers this 
probably fell stillborn, but while it lasted it disgusted reputable ophthalmologists, 
and the meeting called by Dr. Noyes, after consultation with me, was really 
to concert measures for the establishment of a magazine that should be respectable. 
Eight of us came together at Dr. Noyes’ office on Fourth Avenue, and after 
well weighing the matter, decided that a society would be a better thing to found 
than a magazine. So we issued a call for a meeting and held it (the first) June 
7, 1864. Thus we originated. Whatever became of Homberger I have no means 
of knowing.’ 


It was during the last year of the Civil War that 8 men met at 
Dr. Noyes’s office ®* on Jan. 9, 1864; they were Herman Althof, F. J. 
Bumstead, Hasket Derby, John H. Hinton, W. F. Holcomb, Henry D. 


Noyes, D. B. St. John Roosa and Henry B. Sands, who was chosen 


3. Jackson, E.: Ophth. Lit. 5:1 (Jan.) 1915. The Army Medical Library 
informed me (August 1938) that “This library does not possess the transactions 
of the first meeting of the American Ophthalmological Society. We have a letter 
dated Feb. 29, 1872, addressed to Dr. Billings and signed by H. D. Noyes, then 
recording secretary of the society, which states that no account of the first meet- 
ing held in 1864 was printed.” The minutes of the meeting of 1874 state that Dr. 
Noyes was requested to “prepare a preface for the first volume, which shall 
include a history of the inception and original organization,” etc. This was carried 
out by Dr. Noyes, and .a copy can be found in the library of the Academy of 
Medicine of New York. Its great rarity is the justification for republishing it. 

4. Hubbell,? p. 166. 

5. There is an interesting biographic sketch of Homberger in Kelly and 
Burrage’s “American Medical Biographies” (Baltimore, The Norman, Remington 
Co., 1920, p. 550), written by Shastid. Homberger was born in Germany. He 
spent some time in Wiirzburg and also in Paris, where he was assistant to Sichel. 
He settled in New York in 1861. He founded the American Journal of Ophthal- 
mology in 1862, which was published bi-monthly. Volume 1 is complete, but only 
two numbers of volume 2 appeared. He then became “eccentric,” advertised exten- 
sively and later was expelled from the American Medical Association in 1868. He 
became insane and entered a retreat, the “Louisiana Retreat,” where he died. Lloyd 
has published an interesting account of Homberger’s journal (Am. J. Ophth. 15: 
1123 [Dec.] 1932). 

6. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
17:35, 1919. Dr. Lucien Howe presented the society with a gavel made from one 
of the chairs in Dr. Noyes’ office. 
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chairman. According to Dr. Jackson, Ezra Dyer started from Phila- 
delphia to attend the conference but was so delayed by ice in crossing 
the Hudson River that he arrived after it adjourned. At this meeting 
it was resolved “to invite Ophthalmic Surgeons from the whole 
country to assemble in New York at the time of the meeting of the 
American Medical Association, to form themselves into an American 
Ophthalmic Association,” and a committee was appointed to carry out 
this purpose. 

The American Medical Association met in New York on June 7-9, 
1864. Its published transactions make no mention of this meeting of 
ophthalmologists, which took place on June 7 at the New York Eye 
and Ear Infirmary, Second Avenue and Thirteenth Street. It was 
attended by all who had been present at the original conference and the 
following ‘men in addition: Ezra Dyer, John H. Dix, B. Joy Jeffries, 
Francis B. Sprague, Edward Delafield, C. R. Agnew, Francis Simrock, 
William H. Carmalt, William Stimpson and C. A. Robertson. The 
meeting was called to order by Bumstead. Edward Delafield was elected 
chairman and H. D. Noyes secretary. A committee, composed of 
Bumstead, Derby and Dyer, brought in a constitution, which was dis- 
cussed and adopted with the name American Ophthalmological Society ; 
in this it was stated that “the purpose of this Society shall be the 
advancement of ophthalmic science and art.” The society met annually, 
and new members were added. 

One may, with propriety, look on these early senses of the 1860's 
as the founders of the society; they include those who met in 1864 and 
those who were elected at that meeting and in the four subsequent years. 
It was this body that gave form and program and that set ethical as 
well as scientific standards. They began by electing 6 “honorary 
members” of the older generation of surgeons who had rendered dis- — 
tinguished services in ophthalmic hospitals and in literary production. 
This body of founders thus numbered 45." Of these, 14 were primarily 
surgeons or physicians, also interested in the diseases of the eye, and 
31 were ophthalmologists. A list of these founders appears in table 1. 

The ages of this group of members on their entry into the society are 
interesting. There were a few older men. Edward Delafield was born 
in 1794, John H. Dix in 1812, Abram DuBois in 1810 and J. F. Noyes 
in 1817. The following men were born in the twenties: H. W. 
Williams, 1821; E. Williams, 1822; D. D. S. Roosa, 1826; Arthur 
Matthewson, 1827, and Edward L. Holmes, 1828. Twenty-six were 
born between 1829 and 1839. (Concerning the others, the dates are 
unknown.) The period of membership of these members was generally 


7. The name of William Stimpson does not reappear in the minutes and is 
therefore not included. There were 4 additional men elected, but as their names 
do not appear subsequently one may assume that they did not accept membership. 
They were Charles E. Hackley, A. Hewson, Simon Pollak and Bolling Pope. 
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very prolonged. The following 17 were members thirty years or more: 
H. W. Williams, thirty years; Edward L. Holmes, thirty-one; J. F. 
Noyes, thirty-two; Henry Noyes, thirty-seven ; Russell Murdoch, thirty- 
seven; William Wallace Seely, thirty-eight (he died nine years later) ; 
H. Knapp, forty-two; Henry L. Shaw, forty-three; J. S. Prout, forty- 
three; O. F. Wadsworth, forty-four; D. B. S. Roosa, forty-four; John 
Green, forty-five; Benjamin Joy Jeffries, fifty-one; Arthur Matthewson, 


TABLE 1.—Founders of the American Ophthalmological Society 








Number of 
Papers 
Name 


8 
v4 
39 
16 
- 
1 
4 
ra 
2 
5 
7 
1 
1 
9 
1 
7 
‘4 
2 





* 8 indicates that the member was a surgeon or engaged in general practice. 
t B indicates that the member resigned. 


fifty-two; Francis B. Sprague, fifty-seven; Hasket Derby, sixty-one, 
and William H. Carmalt,’ sixty-five. Nine were members between 


twenty and thirty years. The average period of membership for the 31 
members was thirty years! 


8. In 1924 there was a special minute of celebration of the sixtieth anniversary 
of Carmalt. 
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It is not without significance that 10 of the 14 surgeons resigned, 
2 after two years of membership, 3 after six years and 1 each after nine, 
eleven, twelve, thirteen and eighteen years; 4 others remained mem- 
bers until their deaths, 3 of them after six, eleven and twenty-seven 
years of membership and 1 of them, Dr. Carmalt, after the extraor- 
dinary period of sixty-five years of membership. 

The larger number of ophthalmologists, 31 in all, lost but 2 mem- 
bers by resignation. A. D. Williams resigned after four years of 
membership and Homer G. Newton after ten years. This indicates 
clearly the rapidly declining interest of the surgeons in ophthalmology 
after the organization of the society. This is a subject to which I shall 
revert later. 


Presentation of papers at the annual meetings must be regarded 
as of prime importance. One cannot estimate their value by the numbers 
contributed by individual members, but they indicate in some measure 
their activity and zeal. Comparing the relative activity of the two 
groups in this regard, one finds that 8 of the surgeons did not read 
papers ; 2 read 1 paper each, 1 read 2 papers, 2 read 3 papers each and 1 
read 4 papers; thus it is seen that 10 papers were read by 6 members. 
There were 7 ophthalmologists who did not read papers. Five read 1 
paper each, 1 read 2 papers, 1 read 4, 2 read 5 each and 2 read 7 each; 
H. W. Williams and A, Matthewson each read 8 papers; E. Williams 


and St. John Roosa, 9; C. R. Agnew, 13; Hasket Derby, 14; G. Hay, 
15; E. G. Loring, 16; B. J. Jeffries, 24; O. F. Wadsworth, 28; John 
Green, 35; H. Knapp, 39, and H. D. Noyes, 47. Thus 31 ophthal- 
mologists contributed 300 papers, while 14 surgeons contributed 14 
papers. This is another evidence of the overwhelming influence of the 
members of the “new order” over the “old”! 


The founders were an interesting body in many ways. Delafield, 
whose chief interest was gynecology and obstetrics, had brought from 
London the idea of special hospitals for ocular diseases and had repub- 
lished in 1825 the book of Travers on diseases of the eye. Bumstead’s 
chief interest was in general diseases and diseases of the genitourinary 
tract, and Carmalt remained throughout and equally an ophthalmologist 
and a surgeon. 

Of the ophthalmologists, one finds that almost all spent considerable 
periods in study abroad, with Bowman and Critchett in London, with 
Wilde in Dublin, with Desmarres and Sichel in Paris, with Donders in 
Holland, with von Graefe in Berlin and with Arlt and Jaeger in Vienna. 

The proceedings and the papers presented in the early years bear 
evidence of the high purpose that led to the organization of the Ameri- 
can Ophthalmological Society. A great impetus had been given ‘by the 
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invention of the ophthalmoscope, by the new fields of clinical study that 
had thus been opened and by the studies of Donders. The inspiration 
brought from European luminaries infused this body with enthusiasm 
in the development in this country of ophthalmology from a branch of 
surgery into a special science. The need was felt to keep in close touch 
with the publications abroad, and during the early years the duty of 
reporting on the scientific progress abroad was regularly assigned to a 
member. These lengthy reports were a prominent feature of the early 
annual meetings. In the first of these (in 1865) Joy Jeffries reported 
on Donders’ “Anomalies of Accommodation and Refraction,” which 
had just appeared. A quotation from this report follows: 


From remarks here and there cropping out in the Journals in reference to 
Donders’ book, we fear that there are still deeper, “previously unsuspected strata 
of ignorance among so called intelligent and educated” surgeons and even oculists 
of our day. Let this not be said of members of this Society. 


In the early years these problems engaged many of the members, 
and one finds important contributions on optics and on visual tests. Is 
it not surprising to read the following statement by Althof? ® 


I have no doubt that if we had the same facilities in the city of New York 
that are had in Europe for providing our patients with glasses, we could use them 
to very great advantage in many cases of asthenopia where now we can not! 


This statement was made at the meeting of 1865, when the subject 
“Asthenopia Not Connected with Hypermetropia” was assigned for 
discussion. The report covers 46 pages. A large number of those 
present took part. 

It appears that this was to become a regular order of the meetings, 
and committees were appointed to select subjects for discussion for the 
yearly meetings. Thus one finds in 1869 that the committee assigned 


the following subject, but there is no record that this or other assigned 
discussions took place: 


Ophthalmic Therapeutics, Their Occasional Abuse. The Committee expressed 
the hope that the discussion within proper limits, may tend to lessen the indis- 
criminate use in medical practice of irritating collyria and patent drugs, as well 
as to restrain the employment of certain panaceas. 


The discussion of operations for cataract was very active and 
reflected the work that had recently been done in Europe. As early as 
1865 H. W. Williams reported on suture of the wound after extraction 
of cataract. The problem of photography of thé fundus and its diffi- 
culties was discussed at the early meetings of the society (1865 and 
1869). 


9. Althof, in Discussion on Asthenopia, Tr. Am. Ophth. Soc., 1865, p. 52. 
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But no subject was of more immediate interest than that of speciali- 
zation in medicine, and Dr. Noyes delivered an address on this subject 
at the second meeting, in 1865. It reflects so clearly the problem of 
that period that a part must be quoted: *° 


As decades pass and science and art attain greater completeness, the labor of 
the physician in fitting himself for his profession becomes more and more 
. . the development of medical science and improvement of medical art are 
hindered by the magnitude to which the science has attained, by this inability of 
practical physicians to bestow on scientific research the time and labor which are 
indispensable to its best results. 

Can anything be done to render the practice of medicine more directly in 
accord with the state of medical science, and to render the progress of medical 
science more rapid? 

Two answers may be made to this question. First, medical science, it may be 
said, should be in the hands of those who may give themselves exclusively to its 
investigation, and leave the art to the practising physician. To some extent this 
has been done. . . . 

But a second solution of the difficulty presents itself. . . . This solution is 
the subdivision of labor [i.e., specialization]. . . . [It] finds some difficulties in 
its application to medicine. . . . 


Noyes referred to a class of “specialties” which have been 


. . « vaunted in a pretentious and unworthy manner, by persons claiming almost 
marvelous abilities, and guilty of most unseemly conduct. Such are the corn doctors, 
the bone setters, the electricians, the pimple doctor, the hair restorers, the pill 
doctors, etc. These men having been styled specialists have caused a portion 
of the odium belonging to their evil practices to fall upon those who maintain an 
honorable position, while they cultivate only a limited field of practice. This 
sentiment will no longer continue when special departments of medicine fall 
into the hands of right-minded men. 

Advertising in medical journals may be done as offensively as in any other 
prints; but when it consists simply in the announcement of name, address and 
specialty, it is difficult to see the offensive quality of the act. 


His closing remarks were: 


Already an era of good feeling has begun between specialists and general 
physicians. We see around us men in special practice on terms of cordiality and 
confidence with all their brethren. . . . So may it always be wherever the art 
of healing carries its beneficent work. 


It was but three years later (1868) that the society adopted the rule: 


No Member of this Society shall attach to his name in any public announce- 
ment the title of oculist or any similar title, or shall announce in print that he 
gives special or exclusive attention to special practice. 


10. Noyes, H. D.: Specialties in Medicine, New York, J. Medole, 1865, pp. 
59-74. 
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This injunction has been repeatedly considered and discussed.** 
The rapidity of progress can be sensed in one of the _—— of 
Progress” of Joy Jeffries ** for 1865-1866: 


Ophthalmology has asserted its position in Science, which, we think, has been 
still more firmly fixed during the past two years. The recognition by the various 
Medical Schools and teachers that the student must have at least some rudiments 
of ophthalmic knowledge to become: a “safe practitioner” is certainly a step in 
advance not to be lightly thought of or passed by. In this country our specialty 
still stands like most others, in such a position that, to learn what is known 
and the means of applying this knowledge, the student must still visit Europe. 


He further wrote: ** 


Principally by means of a statistical table of Dr. Herman Knapp of Heidelberg, 
we are enabled to present to the Society a more or less complete report of forty- 
one ophthalmic hospitals and infirmaries in various parts of the world, thinking 
that it might perhaps prove interesting, and enable any of our members when 
traveling to know in what cities eye institutions were to be found, etc. 


At the meeting of the following year Dr. Knapp was present. He 
took an active part in the proceedings and was elected a member. It is 
interesting to note that the first paper of Dr. Knapp was entitled “The 
Inaccuracy Introduced into the Determination of Visual Acuteness by 
Disregarding the Magnifying or Diminishing Power of Glasses.” 

Hasket Derby reported 2 cases of acute glaucoma following the 
instillation of atropine. Wharton Jones had alluded to the ill effects of 
this drug in acute glaucoma, but these appear to be the first cases 
reported in which atropine caused the immediate attack. 


John Green read 3 papers at his first meeting in 1868 under the 
titles: “On the Use of Styles of Lead in Curing Diseases of the 
Lacrimal Sac,” “On a New Series of Test Letters for Determining 
the Acuteness of Vision” and “On a Color Test for Astigmatism.” It 
was Green who a little later introduced the use of atropine in the treat- 
ment of strabismus (1871). 


Almost each meeting brought forth modifications of the ophthal- 
moscope. 


It was at the meeting of 1869 that the ingenious striped test letters 
of Dr. Pray were presented. 

It is tempting to mention the great number of subjects treated, in 
reviews and original articles, such as the papers of Loring on accommo- 
dation and on the interpretation of fundal reflexes, new methods by 


11. Minutes of the Proceedings of the Annual Meeting, Tr. Am: Ophth. Soc. 
13:22, 1912; 14:449, 1916, 

12. Jeffries, B. J.: Tr. Am. Ophth. Soc., 1867, p. 5. 

13. Jeffries, B. J.: Tr. Am. Ophth. Soc., 1868, p. 7. 
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Green for the detection of astigmatism, Hays and Jeffries’ studies on 
vision, and color. vision, but space does not permit. 

I have referred to the rapid divorce of ophthalmology from surgery. 
There was, however, one branch of surgery to which many ophthal- 
mologists have long been wedded—otology. As evidence of the associa- 
tion of the early members of the American Ophthalmological Society 
with otology one finds that of the 10 members present at the second 
annual meeting of the American Otological Society 8 were members 
of the American Ophthalmological Society. For many years the two 
societies met at the same place and during the same week. On com- 
paring the list of members of the two societies in 1938 one does not 
find a single member of the American Ophthalmological Society in the 
active list of the American Otological Society and only 3 in the senior 
list, which corresponds to the emeritus members of the American 
Ophthalmological Society. 

One may regard the society as definitely established with the close 
of the sixties. In these few years the emergence of the specialty had 
led not only to the withdrawal of some general surgeons but, what is 
more significant, to the election of no more general surgeons as active 
members of the society. In providing me with some biographic data 
concerning Thomas G. Morton, of Philadelphia, Burton Chance 
informed me that “Morton, Ezra Dyer, Addinell Hewson and William 
Hunt were all with the staff at the Wills Hospital.” Morton “served 
Wills until 1874. At his resignation he was made emeritus. His 
resignation brought the ending of general surgeons at Wills.” This is 
additional evidence, local, of what has been shown as the close of an 
“old order.” This new order became a rule, and in 1884 it found 
formal expression in the constitution, when Dr. Green, for the Com- 
mittee on Membership, proposed to amend the constitution by adding: 
“Candidates for Membership shall have been engaged in the practice 
of Ophthalmic Surgery for at least five years.” This was adopted.’ 

And here may be added another constitutional interpretation that 
has been of great benefit to the society in giving it distinguished members 
and two presidents: In 1878 it was resolved as “the sense of the 
Society, that residence in Canada was no disqualification to member- 
ship.” +5 It was the expression as well of the many ties of friendship 
that bind these two countries together. 

“Reports of Progress” were continued only in 1870 and 1871. The 
former dealt with many important books and articles, among them 


14. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
3:627, 1884. 

15. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
2:374, 1878. 
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Knapp’s “Intraocular Tumors,” with the author present. At the head 
of the part devoted to the scientific proceedings of 1871 there is the 
impressive inscription, outlined in black. 


In Memory of 
Albrecht von Graefe 
whose life and works 
so greatly helped to 
turn a doubtful specialty 
into @ certain science. 


When the monument was erected in Berlin to von Graefe, members 
of the society sent a contribution through H. W. Williams, which was 
acknowledged by the treasurer, Felix Mendelssohn.** 


The society has made steady progress. Its membership, which was 
48 in 1870, has risen to 180, as is shown in the accompanying chart." 
But the total number elected in these seventy-five years has been 448. 
Of this number 268 have died or resigned. 


During these seventy-five years meetings have been held annually 
except in 1867 (Niagara Falls), when there was no quorum, and in 
1872, when the meeting was called off because of the International 
Ophthalmological Congress in London. But in 1888 a second fall 
meeting was held in Washington, D. C., during the first Congress of 
American Physicians and Surgeons. The average attendance at the 
meetings is about 44 per cent during the entire period. The place of 
meeting varied as follows: New York (1864, 1865, 1876 and 1906), 
Boston (1866 and 1905), Niagara Falls (1867 and 1877), Newport, 
R. I. (1868, 1869, 1870, 1871, 1873, 1874, 1875, 1878, 1879, 1880 and 
1881), Lake George, N. Y. (1882), Catskill, N. Y. (1883, 1884 and 
1890), New London, Conn. (1885, 1886, 1887, 1888, 1889, 1892, 1893, 
1895, 1896, 1898, 1899, 1901, 1902, 1908, 1909, 1911, 1915, 1918 and 
1932), Washington, D. C. (1891, 1894, 1897, 1900, 1903, 1907, 1910, 
1913, 1916, 1922, 1925, 1928 and 1933), Atlantic City, N. J. (1904, 
1912 and 1919), Hot Springs, Ark. (1914, 1917, 1920, 1924, 1926, 
1929, 1930, 1935, 1936 and 1937), Swampscott, Mass. (1921), Colo- 
rado Springs, Colo. (1923), Quebec, Canada (1927), Asheville, N. C. 
(1931), Lucerne, Quebec, Canada (1934), and San Francisco (1938). 


16. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
2:122, 1874. 

17. The membership, long limited to 200, was raised to the limit of 225 in 
1926. 
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The. society has continued to produce and publish an ever grow- 
ing volume of scientific contributions. It has published reports, through 
special committees, engaged in the the study of the causes and preven- 
tion of blindness,’* ophthalmia of the newborn,’® trachoma,?° wood 
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Chart showing membership of the American Ophthalmological Society from 
1866 to 1938. 


18. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
4:403, 1887. Report of the Committee on the Causes and Prevention of Blindness, 
ibid. §:531, 1890. Howe, L.: ibid. 8:259, 1898. 

19. Howe, L.: Tr. Am. Ophth. Soc. 8:52, 1897. Report of the Majority of 
the Committee on Resolutions Relating to Purulent Ophthalmia of Infancy, ibid. 


(Footnotes continued on next page) 
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alcohol blindness ** and compensation for injury to the eyes.** Elab- 
orate studies and reports have been published by its members and its 
committees on the standards and methods of examining the acuteness 
of vision, color sense, etc.,** and the control of color blindness and visual 
defects on land and sea** as well as other technical problems that 
required regulation. 

During the Great War the society gave its fullest aid to the gov- 
ernment. The Transactions of the war years contain a large number 
of contributions on military ophthalmology. 

The society joined with other societies to aid the Census Department 
of the United States Government regulating the nomenclature of medical 
diseases. ** 

The society has given much consideration to the problem of post- 
graduate instruction in dphthalmology and to the question of special 
degrees in ophthalmology.*® In cooperation with committees of the 
Section on Ophthalmology of the American Medical Association and 
of the Academy of Ophthalmology the plan was devised “to arrange, con- 
trol and supervise examinations to test preparation for ophthalmic prac- 
tice.” The report of the joint committee was submitted in 1915 ** and 
approved. The several members representing the three ophthalmic 
bodies were almost all_members of the American Ophthalmological 
Society. Since then annual reports have been made by the board of 
examiners. 7 

In 1923, in cooperation with the other national ophthalmologic bodies, 
a consultative Committee on Pathology was formed to aid the Army 


8:265, 1898; Minority Report, ibid. 8:268, 1898. Minutes of the Proceedings of 
the Annual Meeting, ibid. 11:469, 1908; 12:357, 1910. 

20. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
25:25, 1927; 27:27, 1929. 

21. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
12:357, 1910; 22:711, 1911; 18:25, 1912. 

22. Report of Committee on Compensation for Eye Injuries, Tr. Am. Ophth. 
Soc. 24:385, 1926. 

23. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
4:17, 1885; 8:476, 1899. Report of the Committee on Standards and Methods 
of Examining the Acuteness of Vision, Color-Sense and Hearing, ibid. 9:406, 1901. 
Report of the Committee on Standard Test-Types, and on Reading-Tests, ibid. 
10:189, 1903. 

24. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
3:14, 1880; 4:17, 1885. 

25. Minutes of the Proceedings of. the Annual Meeting, Tr. Am. Ophth. Soc. 
11:468, 1908. 

26. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
13:275, 1913; 18:604, 1914. 

27. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
14:24 and 30, 1915; 14:441, 1916. 
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Medical Museum in the study and diagnosis of pathologic material in the 
ophthalmologic field, submitted by members of the medical profession 
throughout the country. Dr. Verhoeff has represented the society 
throughout this period. It is not necessary to dwell on the scientific and 
educational value of this undertaking. 

The relation between the American Ophthalmological Society and 
other national medical bodies has been most cordial and cooperative. It 
was on but one occasion, in the middle of the eighties, that a period of 
antagonism arose toward the American Medical Association because of 
action which the American Ophthalmological Society disapproved in 
preparation of the International Congress of Medicine to be held in 
Washington, D. C.** : 

It has been mentioned that the American Ophthalmological Society 
was the first of the national societies devoted to special branches of 
medicine. It thus became the model for the others to follow. The first 
of these was the American Otological Society (1868). Others gradually 
appeared. The American Ophthalmological Society may properly reckon 
the incentive to its credit. 

The American Ophthalmological Society took an active hand in the 
arrangements of the triannual Congress of American Physicians and 
Surgeons in Washington, D. C., but was unwilling to form an alliance 
that would interfere with its autonomy or independent meetings.” It 
met with its sister societies triannually from 1888 until 1933, when it 
withdrew. 

The society is officially represented on the board of governors of the 
American College of Surgeons by 3 members.*° 

The society has taken active part in arranging for international con- 
gresses.** 

It would be of great interest to review the scientific papers that have 
appeared during these many years since 1870. Any selection might give 
the appearance of invidious distinction. However, I think that all will 
agree that such candor as was shown in the following incident has rarely 
been equaled. In 1885 Hasket Derby ** reported 2 cases of penetration 
of the eyeball by scissors in operations for strabismus. In the discussion 
Herman Knapp reported that he had pierced the sclerotic in 3 cases, and’ 


28. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
4:18, 1885. 

29. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
4:179, 1886; 4:404, 1887. 

30. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
24:44, 1926. 

31. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
2:123, 1874; 9:13, 1900; 10:208, 1904; 18:602, 1914; 17:34, 1919; 18:31, 1920; 
23:24, 1925; 26:26, 1928. 

32. Derby, H.: Tr. Am. Ophth. Soc. 4:33, 1885. 
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he confessed that he did not know whether he had done so in other cases. 
E. Williams, of Chicago, said, “We have all heard that an open con- 
fession is good. Some time ago I perforated the sclerotic.” 

In 1885 Dr. Dennett reported on his invention of the first electric 
ophthalmoscope.” 

Dr. Knapp in 1887 made a report on 1,000 successive cases of extrac- 
tion of cataract. Dr. Risley’s study of progressive myopia, based on a 
record of 200,000 cases of opticians, and apparently showing a steady 
decline in percentage and degree, was made in 1894," 

This is not the time when the many contributions of de Schweinitz 
(whose death all deplore) should be recounted, but mention must be 
made of his experimental studies on the toxic amblyopias ** and of his 
masterly clinical studies of the relation of the ocular conditions to those 
of the organism, studies which showed the value and the wisdom of 
complete general examinations when combined with equally careful 
examinations of the visual organs. 

It is somewhat surprising that the two most important single con- 
tributions to American ophthalmology, the causation of various nervous 
symptoms by errors of refraction and by ocular motor disturbances, were 
not presented before the society, though made by 2 members of the 
society. These members were William Thomson, working in conjunction 
with Weir Mitchell, who published the former study, and George Stevens, 
who published the latter. The fact that the first study was not pre- 
sented before the society can probably be explained by its special 
importance from the point of view of neurologists. The facts concerning 
Stevens’ contribution are more obscure. 

The American Ophthalmological Society is a national organization. 
It is of interest then to inquire as to the geographic distribution of the 
members. In 1871 the 52 members resided in 10 states; one-half of 
them resided in New York, 9 in Massachusetts, 6 in Pennsylvania and 
the remaining 11 were scattered. In 1903 the 164 members resided in 
23 states. Of these, 53, or 32.5 per cent, resided in New York; 28, 
or 17 per cent, in Pennsylvania; 21, or 13 per cent, in Massachusetts, and 
the remaining 62 were scattered in 20 states. In 1938 the 183 members 
were residing in 31 states and countries. Thirty-six, or 20 per cent, lived 
in New York; 26, or 14 per cent, in Pennsylvania; 16, or 9 per cent, in 
Massachusetts ; 15, or 8 per cent, in Missouri; 11, or 6 per cent, in IIli- 
nois, and the remaining 79, scattered in 25 states and countries. 

It will be seen that with the years and the increasing membership 
distribution of members has widened extensively and the relative pre- 
ponderance of New York members has greatly diminished. 


33. Dennett, W. S.: Tr. Am. Ophth. Soc. 4:156, 1885. 
34, Risley, S. D.: Tr. Am. Ophth. Soc. 7:168, 1894. 
35. de Schweinitz, G. E.: Tr. Am. Ophth. Soc. 6:23, 1891; 7:405, 1895. 
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I am reminded that in 1896 Dr. Jackson found that “% of the 
membership of the A. O. S. was drawn from the Atlantic Coast States 
which contained less than 3% of_the population of the country.” ** 

I have been much interested in the number of contributions which 
members have made of scientific character and shall give a brief summary 
of those made by members who have passed away (table 2). There 
are 223 members in this group, which does not include the 45 who 
have already been considered as the founders. I have divided them into 
four groups: (1) those who did not present any papers, (2) those 
who presented a few (1 to 5), (3) those who presented a moderate 
number (6 to 11) and (4) those who read many papers. 

In group 4 24 members read an average of 23 papers each, and of 
these 16 read less than the average and 8 presented a great number. 
The names of the 8 with the number of papers presented follow: 
Charles J. Kipp, 24; Samuel D. Risley, 26; Lucien Howe, 33 ; Charles A. 


TABLE 2.—Summary of Data Concerning Contributions of Deceased Members 


ae 








' Average Average 
Number of Number of Number of Total 
Members in ears of Papers Number of 
Each Group Membership Presented Papers 
9 0 
23% 


2% 185 
35 8% 266 
88 23 549 





Oliver, 36; George C. Harlan, 39; S. Theobald, 42 ; George E. de Schwei- 
nitz, 46, and Charles S. Bull, 49. They were all members during long 
periods. But it must not be thought that those who did not read 
papers or who read but few were short lived. Among the 80 who did 
not read papers there are 33 who were members more than twenty years, 
and 5 enjoyed between forty and fifty-six years of membership! Amaz- 
ing silence! 

I refrain from giving any statistics of the living members, 180 in 
number ; ** some still have time to improve their score! But it may 
interest the younger members, and perhaps encourage them, to learn 
that there are 11 living members who were elected forty or more years 
ago, 6 of whom are in the list of emeritus members; that there are 30 
who have been members between thirty and forty years, 3 of whom are in 
the emeritus list, and that it is Dr. Jackson who in this respect, as well as 
in many others, heads the list, being a member for fifty-four years! 


36. Jackson, E.: Ophth. Lit. §:33 (March) 1915. 

37. It is well to remember that the population of the United States increased 
vastly during this period of seventy-five years. The population in 1860 was 
31,443,321, and in 1930 it was 122,775,046. . 
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In giving these figures I trust that no one will think them a measure 
of the worth of the individual members, for they are not necessarily 
more of a gage than the weight of books would be of their value. Nor 
have the members contributed only through the papers presented. As 
officers, as members of the council and of the committees, in discussion 
of papers read and in the still more personal discussions during meetings 
and outside the meeting hall, they have given aid and guidance to each 
other, encouragement, incentive and inspiration. 

It would be impossible to ascertain the entire value of the activities 
and the benefits of such an organization as the American Ophthalmo- 
logical Society to its members and to the medical profession at large. 

The amazingly long periods of membership of the great number of 
members is an index of their estimate of its worth to them and of their 
attachment. (I mention this with some hesitation fearing that it may 
lead to other than favorable criticism.) 


TABLE 3.—Incidence of Subjects Considered (in Percentage) According to Periods 








Visual tests of all forms 

Anatomie and physiologic studies 

New instruments (ophthalm 

External diseases, including iris an 

Deeper Ocular Gis@ases......cccccccccccccscscccescecscses 

Ocular neoplasms 

General organic and other diseases in their bearing 
on ocular condition 

Operations, excluding cataract operations 

Cataract operations 

Experimental] research problems 





Twenty years ago Dr. Jackson * wrote: 


From the beginning its (American Ophthalmological Society) Transactions have 
reflected the interest of American ophthalmologists in the preponderance of short 


papers offering practical suggestions, or placing on record the chief features of 
striking cases. 


A special committee reported in 1900 on “Supplementary Reports on 
Cases Previously Presented.” ** 

In order to determine the special interests and the change of interest 
during the course of three quarters of a century, the subjects discussed 
during three ten year periods, 1864-1874 inclusive, 1897-1906 inclusive 
and 1929-1937 inclusive, were compared. During the first period 156 
topics were discussed; during the second period, 294, and during the 
third, 315. The percentage of times certain topics were discussed in 
each period is presented in table 3. 


38. Jackson, E.: Ophth. Lit. 6:1 (Jan.) 1915. 


; pes Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
713, 1900. 
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It will be seen in this table that the subject of visual tests, which 
stood high in the first period, sank to the third rank in the last, while 
the subject of the relation of the diseases of the eye to general diseases 
and diseases of other organs, which occupied the sixth or seventh rank 
in the first period, has risen into the first rank in the last, having risen 
from 8.33 per cent in the first to 13 per cent in the second and 18 
per cent in the third period. 

The subject of cataract operations, which is represented by an 
incidence of 8.33 per cent in the first period, has fallen to something 
less than 4 per cent in the last. There is an element of surprise that 
neoplasms have held so prominent a position in the programs throughout 


TasBLe 4.—First Honorary Members 








City Year of Election Year of Death 


Boston 

Philadelphia 1879 

Boston 1885 
1876 
1881 
1876 
1906 





Taste 5.—Additional Honorary Members 








Year They Year They 
Entered Became 
Honorary 


1928 
1908 
1918 
1910 
1911 
1901 
1898 





the history of the society. The most remarkable development is that 
experimental studies increased from 0.3 per cent (4 articles) in the 
middle period to 8 per cent (25) in the last period. 

In its earliest years the society elected a small body of honorary 
members. These are presented, with the year of their election and the 
year of their death, in table 4. Since the selection of this group there 
have been additions, Dr. Harvey Cushing in 1938 and others who had 
long been active members, as shown in table 5. 

In 1921 the society established an emeritus membership to relieve 
members who had served for many years from the obligations of active 
membership while retaining its privileges. The list is presented in 
table 6. 
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Finally, it is pleasant to recall the names of such whom the society 
has had as its eminent guests to deliver notable addresses or otherwise 
participate in meetings: Major Smith, 1908 and 1921; Professor Fuchs, 
1911; Professor Morax, 1922; Dr. Magitot, 1922; Mr. Clegg, of Man- 
chester, 1922; Mr. Basil Graves, 1925; Dr. Harvey Cushing, 1928; Mr. 
Treacher Collins, 1922; and Mr. George McKay, 1922. 

The society in 1919 was the recipient of a fund from its then president, 
Lucien Howe, which was to furnish the Howe Medal to be awarded for 


Taste 6.—Emeritus Members of the Society 








Year They Year They 
' Entered Became 
Active Emeritus Year of 
Name Membership Members Death 
Deceased Emeritus Members 


SHURTRRESRERRRSEEE SEATS 


1896 
1881 
1876 
1885 
1800 
1908 
1874 
1887 
1806 
1888 
1888 
1883 
1906 
1888 
1871 
1901 
1885 
1800 
1896 
1880 
1878 
1880 
1891 
1906 
1927 
1805 
1889 
1890 
1891 
1905 
1808 
1900 
1892 
1912 
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outstanding merit in ophthalmology. It was awarded to Carl Koller,“ 
in 1922, to Alexander Duane in 1923, to Edward Jackson in 1926, to 
F. H. Verhoeff in 1932, to George E. de Schweinitz in 1934, to Arnold 
Knapp in 1937 and to the following foreign ophthalmologists: Ernst 
Fuchs in 1924, Priestly Smith in 1927, Theodor Axenfeld in 1929 and 
Sir John Herbert Parsons in 1936. 


40. Minutes of the Proceedings of the Annual Meeting, Tr. Am. Ophth. Soc. 
12:27, 1909. A committee was appointed to celebrate the twenty-fifth anniversary 
of Dr. Koller’s discovery of cocaine as an anesthetic. 
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I should have liked to supplement this account with a full list of all 
past members and with short sketches of the more notable personalities, 
for the Transactions are very defective. I have succeeded in securing 
the life dates of most, the periods of their membership, the years of 
their scientific contributions to the society and such references as I 
could obtain to biographic sketches besides such as are found in the 
Transactions. These data are now arranged alphabetically and will be 
placed in-the archives of the society, with the hope that such gaps as still 
exist will be filled before all memories pass. 

In this hurried sketch I have traversed a period of three quarters of a 
century, when the society was founded, from the beginning of the spe- 
cialization of ophthalmology and the weaning of ophthalmic practice from 
the surgeons, through the period when the students sought their training 
in European centers under great scholars and teachers. One finds that 
ophthalmology has reached a high development in this country, holding 
an important position in the medical schools ; there are ample numbers of 
well equipped special hospitals and ophthalmic wards in general hospitals 
and a vast army of practitioners with good special training. This number 
is difficult to ascertain, but some indication is furnished by the fact that 
the Board of Ophthalmology has given certificates to 1,642, and the 
Section of Ophthalmology of the American Medical Association in 1938 
had no less than 1,365 members. But it is not only in numbers that the 
development has taken place. The scientific literary output and the qual- 
ity of the special journals and of the ophthalmologic works produced in 
this country have risen into the highest ranks. In recent years there 
have been established university departments, institutes and laboratories, 
providing the opportunity for the study of physiologic and pathologic 
problems. These require not only special laboratory equipment but, still 
more, that equipment which special training affords as well as that 
cooperation and help which scientific institutions with cognate depart- 
ments and their investigators supply. 

Some years ago Dr. de Schweinitz in a report dealing with questions 
of membership gave expression to the view generally held: 

This Society is recognized as the representative gathering of ophthalmologists 
in the United States and Canada, and the Committee hopes that it may continue 
to hold this position, but it has very distinct rivals in the field. . . .* 


It is clear that the line of progress in ophthalmology will be in the 
fundamental studies and researches just indicated, and these will be 
carried on by a growing body of men who are not practitioners of oph- 
thalmology but biologic scientists. It is of utmost importance that 


41, ee ae Tr. Am. Ophth. Soc. 
13:272, 1913. 
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they should be in close touch with the ophthalmologists and that the 
ophthalmologists should be deeply interested in the problems which con- 
cern both. 

This society should, as leader, find a way of bringing into its body 
such scientific investigators who are devoting themselves to these funda- 
mental problems of ophthalmology, problems which lie beyond the realm 
of clinical investigation. : 

It will be through the understanding and the cooperation of both 
the clinical and the experimental investigators of ophthalmologic prob- 
lems, in their approach and in their mutual bearings and significance, 
that one may hope for great progress in ophthalmology. 

And this is in accordance with the purpose of the society expressed 
in its first meeting seventy-five years ago and sustained throughout 
these years “the advancement of Ophthalmic Science and Art.” 











EXOPHTHALMOS, -WITHOUT PULSATION, DUE 
TO ARTERIOVENOUS ANEURYSM 


REPORT OF CASE 


STIRLING S. McNAIR, M.D. 
JACKSON, MISS. 


Exophthalmos, which means protrusion of the eyeball from the 
socket, is an interesting condition for two reasons, namely, the great 
variety of lesions which produce it and the serious consequences it 
may cause to sight or life. The position of the eyeball in its socket 
varies in many. persons and is dependent on the amount of fat present 
in the orbit, the configuration of the face and the size of the globe, 
highly myopic or buphthalmic eyes being apparently proptosed because 
of their large size. The average position of the eyeball in the orbit is 
such that if a straight edge is applied to the upper and lower margins 
of the orbit in a vertical direction, the cornea will be just posterior to it. 

In cases of mild unilateral exophthalmos it is often difficult to be 
sure that the true exophthalmos is present. In these cases Bergin’ 
has the patient seated, with the surgeon standing behind and looking 
down the patient’s face from above; the patient is directed to raise 
his eyes gradually from the floor until the corneas become visible. 
The relative position of each cornea to the orbital margin then denotes 
the presence or absence of exophthalmos, provided the eyes are of the 
same size. For the accurate estimation of the amount of exophthalmos 
present, an exophthalmometer should be used. 


I shall not attempt to list the many causes of unilateral exoph- 
thalmos in this paper. They may be found in Spaeth’s* recent article 
on the subject. 

REPORT OF A CASE 


Mrs. E. H., a housewife 65 years of age, was admitted to the surgical service 
at the Abington Memorial Hospital on Aug. 3, 1938, complaining of a slight 
headache, a buzzing sensation in the left orbital region and throbbing pain and 
rapid loss of vision in the left eye. 


Read before the Section on Ophthalmology of the College of Physicians of 
Philadelphia, March 16, 1939. 

1. Bergin, W. M.: “Unilateral Exophthalmus, Guy’s Hosp. Rep. 68:245, 
1909. : 
2. Spaeth, E. B.: Pathogenesis of Unilateral Exophthalmos, Arch. Ophth. 
18:107 (July) 1937. 
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She had had scarlet fever and diphtheria during childhood. She stated that 
three years before the present admission she was unable to talk for three weeks. 

On July 29 the patient first noticed a buzzing sensation in the left orbital 
region, which on July 31 suddenly developed into a throbbing pain. She also 
noticed that the vision in the left eye was failing rapidly. On August 3 the buzzing 
sensation and throbbing pain were still present, and she became totally blind. 
The eyelids, conjunctiva and sclera of the left eye became greatly edematous, 
ecchymotic and of a purple discoloration. During the onset of the symptoms 
the vision of the right eye was not affected. The patient stated that previous 
to the present illness vision in each eye, with correction, had been good. She 
did not know what could have caused the condition and stated that there had 
not been any recent or past injury or fall. She said that she had not been feeling 
so well for the past twenty years because of heart trouble. She found that her 
blood pressure was elevated on a visit to her family physician two weeks before 
her admission. 

The patient has one son and one daughter, both of whom are living and well 
at the time of writing. Her father died from a stroke and her mother of heart 
disease. 

Physical examination revealed a quiet, cooperative patient in a semisitting 
position, suffering with a moderate amount of dyspnea. On her admission external 
ocular examination revealed a normal right eye and ophthalmoscopic examination 
showed the media to be clear and the disk of good color and well defined. The 
arteries were reduced in caliber, and the veins were slightly overfull and dark. There 
were marked swelling of the lid of the left eye, ecchymosis of the conjunctiva and 
subconjunctival tissues and marked proptosis. There was a marked increase in 
the intraocular tension. The pupil was semidilated and immobile to light but 
reacted consensually with the other eye. Examination of the left fundus showed 
the optic disk to be dusky in appearance, the nasal borders being barely visible, 
and the remaining margin to be obscured by swelling. The veins were dark and 
full. The arteries were thin and dark and pulsated. No hemorrhages or exudates 
were seen. A bruit was heard, systolic in time, over the orbital and temporal 
regions. There was complete immobility of all extraocular muscles. The heart 
rate was 120 beats per minute; the beats were very irregular due to auricular 
fibrillation. The blood pressure was 190 systolic and 108 diastolic. The tempera- 
ture was 99.4 F. Otherwise the results of the physical examination were negative. 

Laboratory examination showed a hemoglobin content of 110 per cent on two 
occasions. There were slightly over 5,000,000 red blood cells and 13,100 white cells; 
the differential count was normal. The Wassermann and Kahn tests of the blood 
were negative. The blood sugar and blood urea nitrogen were normal. The urine 
showed from a faint trace to a cloud of albumin, clumps of white blood cells 
and a few hyaline casts. 

Roentgen examination did not reveal any evidence of intracranial disease. 
There were no shadows identified that were suggestive of atheromatous blood 
vessels. No areas of bone erosion were detected. An electrocardiogram showed 
auricular fibrillation with an average ventricular rate of 120, abnormalities of the 
T wave and myocardial damage. 

On August 4 (the day after admission), the patient was given digitalis leaves, 
1% grains (0.097 Gm.) daily. This dose was continued throughout her stay in 
the hospital and was found to be the correct dose to keep her heart compensating. 
Also on this day a course of manual compression of the left common carotid 
artery was instituted with the idea of later ligating the artery. In the beginning 
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the artery was compressed for five minutes every three hours, and this was 
gradually increased, until by August 11 it was possible to compress the artery 
for thirty minutes every two hours without symptoms developing. At this time the 
left eye showed slightly less exophthalmos. The cornea was slightly desquamated. 
The retina was markedly edematous, and the margins of the disk were almost 
obscured. The veins were dark, and there were many serous and sanguineous 
exudates. The intraocular pressure was above 95 (the McLean tenometer). The 
patient no longer heard the bruit, but it was plainly heard with the stethoscope. 

At neurologic consultation on August 5 the patient was found to have most 
of the cardinal signs of an arteriovenous aneurysm into the left cavernous sinus. 
There were no neurologic signs referable to other parts of the body. Daily com- 
pression over the common carotid artery was advised rather than operation 
at that time. 

On August 8 (five days after admission), peripheral paralysis of the left 
facial nerve developed which the neurologist thought was due to refrigeration as 
a result of the use of continuous wet dressings on the eye; it might have been 
due, secondarily, to edema in the soft structures along the base of the skull. 
There was no weakness of the extremities or impairment of hearing. There was 
no edema over the mastoid area on the left side. The left eye showed complete 
external ophthalmoplegia. The cornea was slightly clearer; the margins of the 
disk were blurred by hemorrhages which extended into the adjacent retina. There 
was some edema around the posterior pole; the veins were almost completely 
blocked, and the arteries were hardly seen. There was a suggestion of a beginning 
cherry red spot in the fovea. The bruit had completely disappeared. 

On August 11 the left eye showed more marked conjunctival swelling and 
ecchymosis, and the palpebral fissure was nearly closed with the overhanging 
conjunctiva. The cornea was desquamated in the inferior exposed area. The 
paralysis of the facial nerve was more marked. The right eye remained normal. 
Examination on August 28 showed the swelling of the lids to be less and the 
exposure keratitis to be in the receding stage; there was an exudate in the 
anterior chamber beneath the previous ulcer. With the ophthalmoscope, a red 
reflex was barely obtained, and no fundus details could be made out. 

On September 10, the patient was transferred to the ophthalmic service of 
Dr. J. Frederick Herbert. At this time the swelling of the lids was slight, and 
the keratitis was practically healed. Examination on September 24 showed that 
the condition had continued to improve, although there was no movement of 
any extraocular muscles and no fundus details could be seen. 

The patient was discharged on October 5. By this time the exophthalmos 
and chemosis had gradually subsided. The hypopon was nearly absorbed, and the 
paralysis of the facial nerve was somewhat less. Intraocular tension was still 
markedly increased, and there was no vision present in the left eye. A red reflex 
was seen with the ophthalmoscope, but no fundus detail could be made out. The 
patient was only able to abduct the eyeball slightly, all other muscles remaining 
in a state of immobility. 

The patient was again seen on November 9, and the examination revealed 
practically the same findings as on the date of discharge. 

The patient was again seen on March 10, 1939, for a follow-up examination 
and for refraction of the right eye. This examination revealed a most interesting 
finding, viz., the return of the bruit after its absence for seven months. The bruit 
had been noticed by the patient for two weeks but was not particularly annoying 
to her. With the stethoscope the bruit was heard only over the eyeball and was 
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practically continuous, while seven months previously it was systolic in time and 
was heard over both the orbital and the temporal region. The remaining examina- 
tion of the left eye gave results essentially similar to those found at the time 
of the patient’s discharge from the hospital, Oct. 5, 1938. 

At the time of writing the patient feels generally quite well, although she 
has a marked auricular fibrillation, with a pulse rate of 90 and a blood pressure 
of 180 systolic and 90 diastolic. On refraction she accepted for the right eye a 
+ 2.75 sph. with a + 0.50 cyl., axis 180, which gave her vision of 20/20—3, 
and with the addition of a + 2.75 sph. she was able to read Jaeger’s test type 
no. 2 The fundus of the right eye showed moderate retinal arteriosclerosis ; 
otherwise it was normal. 


The only explanation I can give for the return of the bruit after 
its absence for seven months is that its disappearance was caused by a 
thrombus forming in the aneurysm, which later became recanalized 
so that the blood from the internal carotid artery again flowed directly 
into the cavernous sinus, thus causing the bruit. 


Although I was never able to demonstrate any pulsation in the 


left eye in this case, I feel that a diagnosis of an aneurysm of the 
internal carotid artery into the cavernous sinus is justifiable. 


REVIEW OF THE LITERATURE 
~ In 1805 Travers described the first case of pulsating exophthalmos. 


Since this time much has been written concerning the subject. In 
1907 de Schweinitz and Holloway * reported 69 cases. In 54 the 
exophthalmos was due to trauma; in 13 it was due to spontaneous 
causes, and in 1 it was the result of a tumor; the cause in the remaining 
case was not given. The traumatic causes were falls or blows on 
the head in 37 cases, while in most of the remaining cases they consisted 
of gunshot wounds and puncture and penetrating wounds of the head. 
The average age of the patients with exophthalmos due to trauma 
was 30 years, while that of the patients with exophthalmos due to spon- 
taneous causes was 42 years. The vision in most of these patients was 
markedly reduced, but in 13 eyes it remained normal. The cornea was 
affected in 8 cases, there being 4 cases of keratitis neuroparalytica and 4 
cases of ulcer of the cornea. The involvement of the extraocular muscles 
varied from no involvement in 10 cases to complete external ophthalmo- 
plegia in 5 cases. The most frequent muscle affected was the external 
rectus muscle. Optic neuritis, atrophy of the optic nerve, retinal hemor- 
trhages and macular changes were frequently reported. In 20 per cent of 
the cases some degeneration of the optic nerve was found. In 9 cases 
the hearing was impaired or lost, while in 1 case taste was impaired and 
in another smell was markedly impaired. The ophthalmic branch of 


3. de Schweinitz, G. E., and Holloway, T. B.: Concerning Pulsating Exoph- 
thalmos, Tr. Am. College Physicians 29:79, 1907. 
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the fifth nerve was involved in 5 cases, while involvement of the facial 
nerve was rare. Pulsation was present in nearly all the cases in this 
series, and bruit was present in all but 9. The bruit is most often 
systolic in time but may be continuous. It is often distressing to the 
patient and most often can be controlled by pressure over the carotid 
artery on the same side as the legion, although at times pressure has 
to be made over both common carotid arteries. 


Jack and Verhoeff* reviewed the literature in 1908 and reported 
the results in 27 cases of pulsating exophthalmos in which autopsy was 
performed. They concluded that exophthalmos with vascular lesions is 
more often caused by disease behind the orbital cavity rather than in 
the orbital cavity. 

DIFFERENTIAL DIAGNOSIS 


Differential diagnosis as to the exact lesion present is extremely 
difficult. Rivington * gave the following hints as to the location of the 
lesion: (a) The sudden onset with pain and loud noise points to the 
rupture of an aneurysm or to its sudden formation. (b) The presence 
of paralysis of the orbital nerves points to an aneurysm or to an 
aneurysm which has burst, its clotted blood pressing on the cavernous 
sinus with its contained nerves. (c) Complete loss of vision at the 
outset and failure to recover it after ligation or digital compression 
would favor the supposition of an aneurysm of some other artery than 
the internal carotid artery. (d) The continuity of the bruit points to an 
arteriovenous aneurysm, and an interrupted bruit, to a true aneurysm. 


TREATMENT 


Many methods and theories of treatment of arteriovenous aneurysm 
in this location have been proposed. In Ruchlin’s® series of 68 
cases in which digital compression was employed, cure was obtained 
in 15, while treatment resulted in failure in 52. The best results were 
obtained in the cases in which the exophthalmos was of spontaneous 
origin. Dorrance and Loudenslager * expressed the belief that ligation 
of the internal carotid artery is contraindicated because of the greater 
number of postoperative complications noted. They stated that liga- 
tion of the common carotid artery is the most satisfactory treatment. 


4. Jack, E. E., and Verhoeff, F. H.: A Case of Pulsating Exophthalmus: 
Ligation of the Common Carotid; Death; Pathological Report with Specimen, Tr. 
Am. Ophth. Soc. 11:439, 1906-1908. 

5. Rivington, W.: A Case of Pulsating Tumor of the Left Orbit, Med.- 
Chir. Tr. $8:183, 1875. 

6. Ruchlin, H.: Zur‘ Kasuistik des doppelseitigen pulsierenden Exophthalmos, 
Inaug. Dissert., Tiibingen, 1902; cited by Jack and Verhoeff.* 

7. Dorrance, G. M., and Loudenslager, P. E., cited by Bothe, F. A.: Treat- 
ment of Pulsating Exophthalmos, Internat. Clin. 1:195, 1938. 
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In a reported series of 69 cases in which ligation of the internal carotid 
artery was done they found hemiplegia occurring 13 times; it was 
permanent in 4 cases, while in 3 other cases the recovery was slow, 
and in the remaining 6 cases the hemiplegia was only temporary. In a 
series of 82 cases in which the common carotid artery was ligated, 
hemiplegia occurred only 6 times; it was not permanent in any of the 
cases and was more than transient in only 1 case. From the review 
of the literature, I believe that ligation of the common carotid artery 
is the safest and most satisfactory procedure. 


CONCLUSIONS 


A rapidly developing pulsating exophthalmos, a bruit which is usually 
heard best over the orbital and temporal regions and rapidly failing 
vision, often resulting in complete blindness, are the cardinal signs of 
an aneurysm between the internal carotid artery and the cavernous 
sinus. In the case reported here all of the cardinal signs were present 
except pulsation, which is rarely absent in an aneurysm of the internal 
carotid artery and the cavernous sinus. 

The condition in this case was severe, as evidenced by an extreme 
degree of exophthalmos, complete external ophthalmoplegia, acute 
glaucoma, an ulcer of the cornea, complete peripheral paralysis of the 
facial nerve and complete blindness. 


As to the treatment in these cases, I believe ligation of the common 
carotid artery of the affected side, with subsequent ligation of several 
branches of the external carotid artery of the same side if necessary, 
to be the safest and most satisfactory form of treatment. 


Dr. J. Frederick Herbert gave me permission to report this case. 
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For years it has been the aim of research investigators to find a 
procedure by which cataract might be developed experimentally in 
laboratory animals. This achievement they believed would create a 
better understanding of the changes observed in the ocular tissue of 
man leading to the formation of mature cataract. The contributions to 
this subject have been legion and the interpretation of the observations 
just as numerous. Notwithstanding all the accumulated literature and 
clinical and laboratory data, the causative factors of cataract formation 
remain an enigma. 

It is known that lenticular changes may be present at birth or have 
their inception at puberty, progress at 40 and develop at 60, but not all 
elderly persons have mature cataracts. The incidence of cataract is 
great enough to warrant further investigation of the subject. It is con- 
ceded that no single factor is responsible for cataract formation in man. 
The present remedial methods are not altogether satisfactory in every 
instance, if at all. Most ophthalmologists will agree that medical treat- 
ment thus far advocated for the repair of already denatured lens 
tissue is unsatisfactory and that surgical intervention by competent 
operators offers the better solution to the problem. However, surgical 
treatment has its shortcomings, and there are some persons who would 
rather be blind than be operated on for cataract. 

It seems reasonable that efforts should be made to prevent the for- 
mation of cataract. The question “Will it be possible to combat cata- 
ract by studying the chemistry of the lenticular changes?” has been 
raised by certain ophthalmologists who believe that each type of senile 
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cataract is independently inherited. They are of the impression that 
the prospect of success in this field is about equal to that of finding a 
chemical means of avoiding inherited grayness of the hair, senile or 
presenile. There is a still larger group who believe that the general 
run of cataracts is due to the inevitable changes accompanying, more 
or less, the senile changes in other parts of the body. The following 
laboratory observations are presented in answer to these opinions rela- 
tive to the causation of cataract. 

Recently it was demonstrated that if the albino rat was fed a diet 
deficient in vitamin G (riboflavin), after a period of time inflammatory 
changes would develop in the ocular tissue that would ultimately produce 
characteristic opacities in the lens. Although all the investigators did 
not produce cataract with this deficiency ration, the ocular pathologic 
process was found frequently enough by others so that it may be 
accepted that vitamin G (riboflavin) plays an important role in the 
maintenance of healthy ocular tissue in the rat. In addition, it was 
also noted that the general health and growth of the animal were 
interfered with when a diet deficient in vitamin G (riboflavin) was 
fed. In contrast to the aforementioned experience with a deficient diet, 
Mitchell * observed in the course of her experiments with high rations 
of sugar that in experimental animals on diets high in lactose lenticular 
changes developed which led to the formation of mature cataracts. 
These lenticular disturbances were corroborated by Yudkin and Arnold ? 
and by Day.* It was apparent from this experiment with high rations of 
lactose and other sugars that it was the galactose fraction of lactose 
which caused the change in the ocular tissue. As a result of this 
finding, Mitchell * and Yudkin and Arnold ® produced similar lenticular 
disturbances in animals by feeding them a diet of 25 and 35 per cent 
galactose. The rats on this ration of galactose supplemented with ade- 
quate amounts of the vitamins showed normal growth and maintained 
good health during the entire experiment. It was concluded from 
these experiments that the cataract was probably due to some metabolic 
disturbance unrelated to a vitamin deficiency. A résumé of the experi- 
mental investigation of galactose cataracts in our laboratory will be 
presented. 


1. Mitchell, H. S., and Dodge, W. M.: Cataract in Rats Fed on High 
Lactose Rations, J. Nutrition 9:37, 1935. 

2. Yudkin, A. M., and Arnold, C. H.: Cataracts Produced in Albino Rats 
on a Ration Containing a High Proportion of Lactose or Galactose, Arch. Ophth. 
14:960 (Dec.) 1935. 

3. Day, P. L.: Blood Sugar in Rats Rendered Cataractous by Dietary 
Procedures, J. Nutrition 12:395, 1936. 

4. Mitchell, H. S.: Cataracts in Rats Fed on Galactose, J. Nutrition (supp.) 
9:14, 1935; Proc. Soc. Exper, Biol. & Med. 32:971, 1935. 

5. Yudkin, A. M., and Arnold, C. H.: Cataract Formation in Rats Fed on 
a Diet Containing Galactose, Proc. Soc. Exper. Biol. & Med. 32:836, 1935. 
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EXPERIMENTAL INVESTIGATIONS 


By Dr. YupKin anp Dr, Geer 


The animals used for this problem were albino rats obtained from 
one source, the Connecticut Agricultural Experiment Station. The 
colony was known to be free of cataracts, and the stock was a healthy 
one. In the experiments females were used, and the litters were divided 
so that mates were in the experimental and in the control group. The 
albino rats were placed on the diet one to two days after weaning and 
weighed 40 to 45 Gm. 

The basic diet initially used in these experiments consisted of 70 
per cent carbohydrate (corn starch and galactose in varying proportions), 
15 per cent casein, 9 per cent hydrogenated oil, 4 per cent Osborne and 
Mendel’s salt mixture and 2 per cent cod liver oil. This diet was supple- 
mented daily by 0.5 Gm. of yeast powder placed on top of the food. It 
was found that in 25 rats maintained on a diet containing 35 per cent 
galactose cataractous changes consistently developed. 

It was observed that at the end of the fourth to the seventh day 
slight engorgement of the ciliary blood vessels was present, the vascular 
bed of the iris was slightly more prominent and the lens showed periph- 
eral changes. This area was then invaded by small somewhat raised 
tissue, which was labeled “blisters.”” The blisters increased in number, 
and the subcapsular layer of the lens was involved at the end of twelve 
days. At this stage the number of blisters diminished, but the central 
nuclear portion became hazy, so that at the end of twenty-four to thirty 
days fully developed cataracts could be observed by the technician. A 
more careful study of the tissue with a beam of light from an ophthal- 
moscope and a Beebe loupe revealed that the blisters were vacuoles 
laden with fluid distributed underneath the lens capsule. Attempts to 
see the altered tissue with the slit lamp were extremely unsatisfactory. 
As the experiment progressed, the lens sutures were invaded with fluid. 
This step could not be seen in all lenses. In the young animals the lesion 
seemed to involve the nuclear layers rapidly, for the surrounding tissue 
became cloudy after the tenth day and the nucleus on the eleventh or 
twelfth day. Macroscopically, however, it appeared that the nucleus 
became opaque before the surrounding tissue, but this observation was 
not correct, for with higher magnification the surrounding tissue of the 
nucleus was invaded first by changes and then the nucleus itself 
became opaque. After this stage the opacity spread into the 
outer layers of the lens, so that at the end of thirty days almost the 
entire lens was opaque in most of the animals on the ration containing 
35 per cent galactose. During the period the animals maintained normal 
growth, appeared healthy and showed no other physical defects. 
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When the amount of galactose was decreased to 25 per cent definite 
opacities of the lens developed in only two thirds of the rats. With a 
further decrease of the galactose to 15 per cent, no definite ocular changes 
were produced in 10 rats maintained on this diet from three to seven 
months, 

In order to study the effect of protein on the formation of galactose 
cataract, 10 rats were placed on a diet containing 35 per cent casein, 35 
per cent galactose and 15 per cent corn starch. The other constituents of 
the diet were the same as in the initial experiments. Three control litter 
mates were given a diet containing 15 per cent casein, 35 per cent 
galactose and 35 per cent corn starch. Although the high protein may 
have slightly delayed the appearance of the ocular changes, there was 
no clearcut difference in the progression of type of change that occurred. 
The appearance of the initial change in the rats on the diet high in pro- 
tein occurred on an average of five and two-tenths days except for 1 
rat, which showed no such change, whereas the initial change in the 
control rats occurred on an average of three and seven-tenths days. 
Lenticular opacities were noted in all of the rats at the twelfth or thir- 
teenth day. Mature cataract developed in one or in both eyes of 7 of the 
10 rats on the diet high in protein and in 2 of the 3 control rats. 
Although opacities were present in the lenses of all the rats, the imma- 
ture cataracts did not become mature with continuation of the diet for 
seven months. 

In the previous work of this laboratory cataractous changes were not 
observed in the eyes of rats maintained on a diet containing 15 per cent 
galactose and 15 per cent protein. When the protein of the diet was 
decreased to 5 per cent and the galactose to 15 per cent, a marked effect 
on the formation of galactose cataract was found. In all 10 rats placed 
on a diet containing 15 per cent galactose, 5 per cent casein and 65 
per cent corn starch, peripheral changes and opacities developed. In 4 
rats the changes progressed to mature cataracts. The peripheral change 
appeared within from four to twelve days and the opacities from nine 
to twenty days. In 3 of the rats the cataracts matured in less than 
thirty days. The fourth cataract did not become mature until the fourth 
month. 

The diet was altered by decreasing the galactose to 10 per cent 
with the protein at the low level of 5 per cent; control litter mates were 
fed a diet with 15 per cent galactose and 5 per cent casein. As was 
to be expected, 10 per cent galactose was found less effective than 15 
per cent galactose in producing cataractous changes. Of 5 rats placed on 
the diet containing 10 per cent galactose, 3 showed only blister changes, 
although peripheral changes developed in 2 at fourteen and twenty-eight 
days, with definite lenticular opacities within one month. The control 


rats all showed peripheral changes, and lenticular opacities consistently 
developed. 
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Experiments with cystine were repeated because our previous obser- 
vations were not in accord with those of other investigators. The diet 
containing 15 per cent galactose and only 5 per cent protein was used 
in the experiment with cystine, for it consistently produced ocular 
changes in weaning rats. Two different groups were placed on this 
regimen. To the food of one group 4 per cent cystine was added; to 
that of the other, 2 per cent cystine. The control litter mates were 
maintained on the same diet without the addition of any cystine. Thir- 
teen rats were placed on the diet containing 4 per cent cystine, with 
7 rats as controls. Although all but 1 of the control rats showed the 
initial peripheral change within two to twenty-four days, none of the 
rats given cystine exhibited this type of change. In many of these 
animals small pinpoint opacities were observed. It was characteristic 
of these opacities that they never increased appreciably in size and 
often disappeared entirely. As a result of the large amount of cystine, 
1 of the experimental animals died at the end of a month. The other 
rats were maintained on the diet for periods of four to seven months. 

When only 2 per cent cystine was added to the diet, the general 
condition of the animals was superior to that of the animals receiving 
larger quantities of cystine, and the ocular changes were greater. Five 
animals were placed on this diet with 4 control rats. Two of the 5 
showed peripheral changes at eight and nine days; opaque plaques 
developed in 2, and all of them showed pinpoint opacities after one or 
two months on the experimental diet. After four months, however, only 
the blisters described previously could be detected. The 4 controls, on 
the other hand, showed lenticular opacities at the time they were killed. 
It may be noted from the aforementioned data that cystine in large 
amounts was efficacious in preventing the development of galactose cata- 
ract. Cystine in these amounts, especially 4 per cent cystine, had a 
definitely deleterious effect on the rat. Many of the rats did not increase 
normally in body weight. At autopsy some of the rats showed nutmeg 
livers with fatty infiltration. 

The effect of large amounts of riboflavin on galactose cataract was 
found to be negative. These rats were fed the diet containing 15 per 
cent galactose and 5 per cent casein. As much as 4 mg. of riboflavin ° 
mixed with 1 cc. of olive oil was given orally by pipet to each rat six 
times a week. Although some of the rats were maintained on this 
regimen for as long as two months, no significant difference was noted 
between the ocular changes produced in the animals receiving riboflavin 
and those deprived of the vitamin. Mitchell and Cook’ reported similar 
results with riboflavin. 


6. Riboflavin was made available through Merck and Company. 
7. Mitchell, H. S., and Cook, G. M.: Effect of Riboflavin and Thiamin 


Chloride upon the Cataractogenic Action of Galactose, Proc. Soc. Exper. Biol. 
& Med. 39:325, 1938. 
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In previous work of this laboratory ® dinitrophenol had been given 
both orally and by injection of a 2 per cent aqueous solution to albino 
rats. The diet used in these experiments contained 23 per cent corn 
starch, 31 per cent dextrose, 18 per cent casein, 15 per cent hydro- 
genated oil, 6 per cent roughage, 4 per cent Osborne and Mendel’s salt 
mixture and 3 per cent cod liver oil. The maximum amount of dini- 
trophenol was given to 8 rats which were 2 months old at the start 
of the experiment. The food intake of these animals was limited to 6 
Gm. per day. Oral administration of dinitrophenol was increased from 
2 to 12 mg. daily over a period of ten months. The rats were excitable 
and irritable. Two were killed before the completion of the experiment 
because of their poor general condition, and no ocular changes were 
noted. Similarly, no ocular changes were noted in any of the rats 
given dinitrophenol. 

An attempt was made to produce galactose cataract by the adminis- 
tration of dinitrophenol to rats receiving a diet of 15 per cent galactose 
and 15 per cent casein. Eight weaned rats were maintained for a period 
of five months on this diet. The dinitrophenol which was placed on top 
of the food daily was increased from 1.5 to 3.5 mg. No ocular changes 
were observed. 

It was important to decide whether or not the intestinal tract was 
involved in the production of galactose cataract, so peritoneal injections 
of 30 per cent aqueous solutions of galactose were made. The first 
injections consisted of 1 cc., and the dose was increased to 4 cc. as the 
experiment progressed. Owing to the fact that large doses of the con- 
centrated solutions temporarily paralyzed the hindlegs of the rat and 
often killed the animal, less galactose was given than would be obtained 
orally from a diet containing 15 per cent galactose. Control litter mates 
were placed on a diet containing 15 per cent galactose and 5 per cent 
casein. Three different diets were used in these experiments: (1) 15 
per cent dextrose and 5 per cent casein to 5 rats, (2) 15 per cent dex- 
trose and 15 per cent casein to 4 rats and (3) a stock calf meal diet 
to 8 rats. The other constituents of the dextrose diet were the same 
as those in the aforementioned galactose diets. The most marked ocular 
changes were observed in the animals on the diet low in protein. Four 
of these animals showed the initial peripheral change within seven to 
nine days; the fifth rat had a small lenticular opacity at the end of fif- 
teen days. In an effort to increase the intake of galactose, 2 of these 
rats were given an injection of 1.5 cc. instead of 1 cc. At the end of 
a month the hindlegs had become permanently paralyzed. Although the 
injections were discontinued, their condition did not improve. These 


8. Yudkin, A. M.: Diet and Vitamins in Relation to Cataracts, Am. J. 
Ophth. 21:871, 1938. 
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animals died within a short time, and it was noted that lenticular opaci- 
ties were present. The rats remaining on this experiment over a period 
of four months showed opacities. In some lenses the opacities seemed 
to disappear, but all of the rats showed blisters in the subcapsular tissue. 
Two of the 4 rats on the 15 per cent dextrose and 15 per cent casein 
showed peripheral changes; at the end of four months only blisters 
could be seen. The injections for the 8 rats on the stock calf meal diet 
were increased over a period of four months from 1 cc to 4 cc. In 
spite of the fact that mature cataracts developed in the control litter 
mates, these rats showed only blisters. These changes were not marked 
and could be seen in only 5 of the rats. 

In this laboratory 14 rats in which mature cataracts had developed 
were placed on a normal diet without galactose. The galactose diet 
was withdrawn from five days to two weeks after the cataract had 
become mature. Seven of these animals were maintained on a stock 
diet from ten to twelve months. The clearing at the edges described 
by Mitchell and Cook ® was noted in these animals, sometimes as soon 
as a week after removal of the galactose from the ration. In no animal 
did the nuclear opacity disappear from the lens as described by other 
workers. 

COMMENT 


The ocular changes and cataract formation associated with deficiency 
of vitamin G (riboflavin) differs somewhat from that produced in the 
albino rat on a ration of 15 per cent or more galactose. Recently 
Eckardt and Johnson *® confirmed this observation by showing that 
corneal vascularization was the most consistent ocular change in the 
albino rat on a diet deficient in vitamin G and that cataracts were found 
in only a few of the animals used for the experiment. When riboflavin 
was added to the deficient diet, the vascularization of the cornea dis- 
appeared before any other ocular disturbance. In the experiments with 
galactose they found no corneal lesions, but the changes in the lens were 
consistent. Eckardt and Johnson also noted that a senile suture pattern 
developed in three weeks in rats fed a ration high in lactose. This lesion 
was accompanied by peripheral vacuoles as well as by club-shaped riders 
similar to those seen in coronary cataracts. The senile suture pattern 
was not observed in any of the rats on the lactose-free diet. These 
observations are similar to those made by Sasaki." He also found 


9. Mitchell, H. S., and Cook, G. M.: Galactose Cataracts in Rats: Factors 
Influencing Progressive and Regressive Changes, Arch. Ophth. 19:22 (Jan.) 1938. 

10. Eckardt, R. E., and Johnson, L. V.: Nutritional Cataract and Relation 
of Galactose to Appearance of Senile Suture Line in Rats, Arch. Ophth. 24: 
315 (Feb.) 1939. 

11. Sasaki, T.: Untersuchungen der Linse, des Blutes und des Kammerwas- 
sers von Ratten bei Galaktoseverfiitterung: Klinische Beobachtungen bei der 
Glaklosekatarokt, Arch. f. Ophth. 138:351, 1938. 
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opacities in the lens three to seven days after the diet was started; the 
opacities were situated around the sutures and were subsequently 
covered by subcapsular radial opacities. The American investigators, 
however, noted changes in the capsule and subcapsular tissue before 
the opacities appeared in the substance of the lens. 

This clinical picture of cataract formation in the animal fed galactose 
has been confirmed in the main by Gifford and Bellows.*? They reported 
that in the galactose cataract the earliest changes involve the cortical 
fibers near the equator, but growth of new fibers was rapid enough so 
that some relatively normal fibers were always present just beneath the 
capsule in this region. They found that the changes depended on the 
duration of the feeding of galactose. The lesions were similar in type 
but affected areas of varying extent. The lens fibers in the involved 
area lost their interfibrillar membranes and changed in staining prop- 
erties, the normal homogeneous fibers being replaced by a granular mass 
of pink-stained material. In later stages this material was replaced by 
almost clear fluid, with fine blue-staining or pink-staining granules in 
suspension. The nuclei near the equator showed early degenerative 
changes, losing their oval form as the lens fibers became liquefied and 
becoming round and pale or in some cases small and dark. 

Further work on this problem will no doubt lead to a better under- 
standing of the formation of galactose cataract. This type of cataract 
can be produced slowly or rapidly, depending on the amounts of 
galactose used or by varying the amounts of protein and cystine in the 
diet. Geer and I have confirmed the observations of Mitchell and Cook ® 
and noted that a decreased amount of protein required a smaller level of 
galactose to produce cataracts. We cannot quite substantiate their 
observations that a high protein content retards noticeably the process 
of cataract formation. We agree with Bellows ** that cystine retards 
the formation of cataract in the animals fed galactose, but it requires 
a supplement of at least 4 per cent of cystine to perform this retardation. 
It was noted that the addition of 4 per cent cystine interfered with the 
metabolism of the animal and produced pathologic changes in some of 
the internal organs, particularly the liver. 

Since Day and his co-workers ** showed evidence of preventing and 
even arresting cataracts in the albino rat by the injection of crystalline 
riboflavin, it seemed logical to try the chemical in other animals on 


12. Gifford, S. R., and Bellows, J.: Histologic Changes in the Lens Produced 
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cataract-forming diets. After several attempts, it was noted that the 
addition of large amounts of vitamin B complex or riboflavin to the diet 
did not interfere in any way with the progress or retardation of cataracts 
in the animals given galactose. This observation was also made by other 
investigators.” 

In view of the numerous clinical reports that the administration of 
dinitrophenol to certain patients has been followed by the development 
of cataract, it was thought that a similar condition might be produced 
in the experimental animals. Arnold and I fed several groups of albino 
rats large doses of dinitrophenol without observing the slightest change 
in the lens. Many of the animals succumbed after having been on the 
diet two months. It was suggested that dinitrophenol be added to the diet 
of animals on a low galactose ration to see whether its presence in the 
diet would have any effect on the production of lenticular changes. The 
results were similar to those of Borley and Taintor,!* who reported that 
the addition of dinitrophenol to the cataract-producing diets did not 
alter the progress or the retardation of the cataract. 

It is agreed by most investigators that the ingestion of galactose by 
the experimental animal increases the nonfermentable fraction of the 
blood sugar, and it is somewhat higher than that observed in the animals 
fed lactose. On the strength of this finding Mitchell and her 
co-workers 7 concluded that galactose is the sugar responsible for the 
high sugar content of the blood and urine of rats fed lactose or galactose 
rations and must be the major etiologic factor in galactose cataracts. 
Sasaki ** made similar observations on the blood and urine and also 
noted that the sugar content of the aqueous humor is considerably 
increased. Yudkin and Arnold? injected various amounts of galactose 
in animals and found an increased content of the blood and urine sugar 
in some of them. It was noted that only early changes, such as con- 
gestion of the iris and blisters, were produced in the subcapsular tissue 
of the lens. It was difficult to maintain these animals on this regimen 
over a long period of time because of the paralysis of the hindlimbs 
and the poor growth and health of the animals. This experiment is 
important, for it shows that galactose must have some effect on the 
permeability of the lens capsule. This impression is held by most 
investigators, but the type of change, increased or decreased permeability 
of the lens capsule, is still undetermined. 


15. Borley, W. E., and Taintor, M. L.: Influence of Dinitrophenol on the 
Production of Experimental Cataracts by Lactose, Am. J. Ophth. 21:1091, 1938. 

16. Mitchell, H. S.; Merriam, O. A., and Cook, G. M.: The Relation of 
Ingested Carbohydrate to the Type and Amount of Blood and Urine Sugar and 
to the Incidence of Cataract in Rats, J. Nutrition 13:501, 1937. 

17. Sasaki, T.: Untersuchungen der Linse, des Blutes und des Kammerwassers 
von Ratten bei Galaktoseverfiitterung: Ueber die Linsenkapselpermeabilitat und 
iiber den Zuckergehalt von Blut, Kammerwasser und Linse bei der Galaktose- 
Kataract, Arch. f. Ophth. 138:365, 1938. 





YUDKIN-GEER—EXPERIMENTAL CATARACTS IN RAT 37 


Bellows and Rosner '* observed that galactose decreased the per- 
meability of the capsule of the fresh beef lens when it. was subjected 
to a modified Friedenwald '* technic for determining the permeability 
of the capsule. On the strength of this finding, they concluded that 
the production of cataract in the animal fed galactose may be due to the 
decreased permeability of the lens capsule. It is rather interesting that 
Friedenwald *° also showed that the permeability of the capsule of 
the lens decreases with age. If galactose decreases the permeability 
of the capsule, it is conceivable that this alteration may prevent sources 
of nutrition from reaching the lens and thus hasten death of the 
fibers of the lens, with a resulting cataract. 

It would be ideal if the problem of cataract formation could so 
easily solved, but there are many other factors besides the permeability 
of the lens capsule that must be considered. This report does not permit 
delving into the respiratory phase and nutrition of the normal and the 
pathologic lens. It is important, however, to mention the possibility of 
retarding the formation of the experimental cataract at various stages 
of its development by diet. Most investigators have noticed that if the 
galactose diet is changed to a normal diet before the nuclear layer 
becomes hazy, the visible changes in.the lens, such as blisters, peripheral 
changes and subcapsular opacities, will frequently disappear and the 

lens become clinically transparent. Mitchell and Cook *® have observed 
_ that when what they called posterior opacities developed in an animal 
the change through the nuclear stage to that of complete opacity pro- 
ceeded at a remarkably uniform rate. In all but a few instances the 
lenticular changes progressed to complete opacity irrespective of the diet 
utilized during this period. When the animal was shifted to a normal 
diet during this stage, the lenticular changes continued to completion, 
but at the end of three weeks they noticed a clearing of the cortex at 
the equator. This apparent regression continued until the dense opacity 
had receded to a nuclear area. In many eyes the dense central opacity 
became as small as a pinhead, with the peripheral zone entirely clear, 
and in rare instances this dense spot seemed to fade until it appeared 
like an early posterior opacity. The animals placed on a normal diet 
did not show as marked a retrogression. It is our belief that the opaque 
areas in the lens cannot be altered by normal diet to the extent that the 
lens regains its transparency. The changes, such as blisters, small 


18. Bellows, J., and Rosner, L.: Biochemistry of the Lens: XI. Effect of 
Galactose on the Permeability of the Capsule of the Lens, Arch. Ophth. 20:80 
(July) 1938. 

19. Friedenwald, J. S.: Permeability of the Lens Capsule to Water, Dextrose, 
and Other Sugars, Arch. Ophth. 4:350 (Sept.) 1930. 

20. Friedenwald, J. S.: Permeability of the Lens Capsule, with Special 
Reference to the Etiology of Senile Cataract, Arch. Ophth. 3:182 (Feb.) 1930. 
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discrete opacities in the outer layers of the lens and haziness of the 
tissue surrounding the nucleus before opacification takes place, can be 
repaired to the extent of the ability of the lens tissue to eliminate the 
accumulated fluid and of the tissue to regenerate. Further investigation 
is necessary before the final word can be written on the development of 
galactose cataract. Enough has been accomplished in this field so that 
clinical implications can be speculated. 








































CLINICAL IMPLICATIONS 
By Dr. YupKIN 





It is extremely difficult to visualize the clinical picture of the forma- 
tion of cataract in experimental animals if one is not acquainted with the 
appearance of the changes in the lens as they are observed by the 
laboratory investigator. My interpretation of the clinical manifestations 
is somewhat different from that of the laboratory investigators. They 
have described the early signs of ocular disturbance as blisters, peripheral 
changes and haziness; whereas the first changes are congestion of the 
circumcorneal area and fulness of the blood vessels of the iris followed 
by changes in the lens capsule. The subcapsular tissue becomes laden 
with vacuoles of fluid, and sutures of the lens are similarly invaded. 
The deeper layers are sprinkled with minute discrete opacities; the 
nuclear tissue then becomes opaque, and finally the whole lens becomes 
opaque within one month. When one realizes that the life span of a 
rat is short and every day of its existence is equivalent to ninety days 
of man; that the method used for producing the cataract is extreme, 
and that the development of the cataract in animals on a diet containing 
50 or 35 per cent galactose is so rapid that one stage of cataract forma- 
tion blends into another without giving an opportunity of differentiating 
the changes which take place, one may see some possible similarity 
between the experimental cataract and a type observed in man. To my 
knowledge, the only instance of that type of progress in the development 
of cataract is that associated with the ingestion of dinitrophenol or 
allied substances for the sole purpose of reducing weight. A résumé of 
the reports of dinitrophenol cataract would lead to speculation that its 
development is similar to that seen in the animals fed galactose. 

The ophthalmologist who has been in practice for a long period in 
a community in which he is able to observe and study the same patients 
for many years can probably visualize the process which has been 
described in the development of galactose cataracts. Every practitioner 
has seen these stages in different patients. It would take the lifetime 
of an ophthalmologist to see the development of cataract in man as it is 
seen in the experimental animal. I therefore propose that if and when 
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vacuoles are seen with an ophthalmoscope in the capsular and sub- 
capsular tissue the patient should be considered as a potential subject 
for the development of lenticular changes. 

It is surprising how many opacities are found in the lens of persons 
past 50 years of age if the pupil is dilated and the extreme periphery 
examined. The lenticular changes in these instances are frequently 
insignificant and in many cases remain stationary for years or advance 
so slowly that they may never interfere with vision. On the other hand, 
there are some cases in which the changes in the lens may go on to 
further opacification of the lens tissue if the health of the patient is 
not improved or the source of toxin removed. I do not subscribe to 
giving the patient at this time any information about cataract formation 
but deem it necessary to have a complete physical examination made 
after the family physician has been informed of the changes observed 
in the lens. He should be instructed to inquire about (1) the patient’s 
personal hygiene, (2) his diet, (3) a history of gastrointestinal dis- 
turbances and (4) vascular decompensations and any other conditions 
that are necessary for the maintenance of good health in elderly persons. 

Many ophthalmologists have been criticized because of their dietary 
regimen when it is employed at the stage when early lenticular changes 
are noted. It has been shown that as age advances and activities in 
general are curtailed there is correspondingly less need for food. There 
are also some persons who show some of the so-called degenerative dis- 
eases, such as arteriosclerosis, rheumatism and many others. Elderly 
persons require minerals, vitamins and proteins to maintain good health, 
even though the demand for the energy foods, carbohydrate and fat 
are greatly reduced. Many elderly persons curtail their diet at the 
expense of mineral and vitamin-containing foods and take a relatively 
high carbohydrate diet. Loss of teeth, development of idiosyncrasies to 
food or vague digestive disorders may cause the elderly person to drift 
into poor dietary habits. There is little doubt that many elderly persons 
could be restored to an active healthy happy existence by attention 
directed to their diets. 

Some ophthalmologists have tried this course of treatment and 
observed no further change in the disturbance in the lens, and in some 
instances the condition became worse. It is not enough to tell the 
patient how to live, eat and pursue happiness ; inquiry must be made as to 
whether the treatment is followed with the utmost amount of care. It 
has been my experience that some practitioners question the real value 
of this medical approach for the relief of early changes in the lens 
because they have observed that changes go on to maturity in spite of 
the best laid plans. 

There is sufficient proof, however, that the patient is at least restored 
to good health if he is placed on a well balanced diet, and this is helpful 
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when operation for cataract is contemplated. The ophthalmologist should 
profit by the experience of the laboratory investigator and place the 
patient with incipient cataract on a well balanced diet supplemented by 
vitamin B complex and lemon juice and see what results can be obtained. 
I believe that it is important to be scientific, but one should not lose 
sight of the practical side of the question too. 


CONCLUSION 


The albino rat is susceptible to lenticular changes as a result of 
feeding lactose at high levels or galactose at lower levels. It is now 
possible to study the formation of opacities in the lens under carefully 
controlled conditions. It is apparent that a low protein ration hastens 
the development of the opacities of the lens and that a high protein 
ration may retard it; a high intake of cystine also tends to retard the 
pathologic change. Dinitrophenol given in large doses does not produce 
lenticular changes in animals, nor does it aid in the formation of 
cataract. Massive doses of riboflavin and liberal amounts of vitamin B 
complex in the form of brewers’ yeast powder exert no protective 
action against the development of galactose cataract in rats. When a 
lens has become completely opaque (mature cataract) in the rat as a 
result of the aforementioned methods, no specific dietary factor or local 
medication has been found that will change the opaque lens to its 
former transparent state. It is possible, however, to check the early 
development of the lenticular changes by altering the diet. When 
early changes are observed in man he should be instructed (1) in per- 
sonal hygiene, (2) to utilize a well balanced diet, (3) to correct, if 
possible, gastrointestinal dysfunctions and (4) to adjust vascular 
decompensations. 














COURSE IN CERTAIN CASES OF ATROPHY OF 
THE OPTIC NERVE WITH CUPPING 
AND LOW TENSION 


ARNOLD KNAPP, M.D. 
NEW YORK 


In the cases reported here, in which there were cupping of the 
atrophic optic disk and low ocular tension, the changes in the visual fields 
were not common to glaucoma and remained stationary in their course 
for a long time. To study this phase, in which they also differ from 
the course in cases of the usual type of glaucoma, I endeavored to 
follow up the cases which were reported in an article on “Association of 
Sclerosis of the Cerebral Basal Vessels with Optic Atrophy and Cup- 
ping,” presented before the American Ophthalmological Society in 1932, 
and I am now ready to report on the subsequent histories of those which 


are available and of several which have been added since that date, 
making 11 cases in all. 


In this series a group of cases can be distinguished in which the 
changes in the visual field are altitudinal. The condition in such cases is 
frequently characterized by a stationary course. 


REPORT OF CASES 


Case 1.—Del. S., aged 53, had been observed since July 15, 1930. On that 
day the vision was 20/20 in the right eye and 20/20— in the left eye. The tension 
was 31 in each eye. The fields presented an altitudinal hemianopia. Roentgen 
examination revealed calcification of the internal carotid arteries. The patient 
was last seen on July 18, 1938, with vision of 20/20— in each eye and tension of 26. 
The fields were unchanged. The patient has been using 1 per cent solution of 
pilocarpine hydrochloride. 


Case 2.—S. W. K., aged 71, was seen on March 9, 1937. In the right eye the 
vision was 20/50 and the tension 31. In the left eye vision was 20/20 and 
the tension 36. The fields showed an inferior hemianopia. A roentgenogram of the 
skull revealed calcification of the internal carotid arteries. On Oct. 18, 1938, 
the vision was unchanged, but there was a temporal increase in the inferior 
hemianopia. The tension measured 20 in the right eye and 26 in the left eye. In 
December 1938 the patient suffered from an attack of unconsciousness; the blood 
pressure was 200. This was followed by vertigo and a failure of sight. On May 
29, 1939, the vision was 20/50—in the right eye and 20/30—in the left eye. The 


Read at the Seventy-Fifth Annual Meeting of the American Ophthalmo- 
logical Society, Hot Springs, Va., June 7, 1939. 
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superotemporal defect in both fields had increased and had reached 50 degrees 


from the vertical meridian. The tension was 25 in the right eye and 36 in the 
left eye. 


This is the first instance in which a definitely altitudinal defect did 
not remain stationary, and the increase in the field defect is interesting. 


Case 3.—V. M., aged 69, was seen on Jan. 28, 1930, with vision in the right 
eye of 20/20 and tension of 20. The field showed an altitudinal defect in the 
upper quadrant and an unusual cecocentral scotoma. A roentgenogram revealed 
calcification of the internal carotid and of the ophthalmic arteries. The left eye 
was blind from an old central choroiditis. The vision and fields remained sta- 
tionary until 1936, when a gradual loss of vision began. The tip of the scotoma 
then gradually included more and more of the point of fixation, and on May 5, 
1938, the vision in the right eye was reduced to 20/50. The tension was never 


above 20, and the patient used miotics irregularly. Death occurred suddenly in 
June 1938, from a “heart attack.” 
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Chart 1 (case 2).—Visual fields of Mrs. S. K. 


Case 4.—Mrs. E. S., aged 63, was seen on April 24, 1930. The vision in the 
right eye was 20/20—, and the tension was 26. The vision in the left eye was 
20/70, and the tension was 22. The fields showed irregular altitudinal defects. 
Roentgen examination revealed calcification of the posterior communicating arteries 
and in the optic foramen. The sight then failed, and a cataract developed in each 
eye, so that examination of the fields was impossible. The vision on Dec. 16, 1938, 
was recuced to perception of hand movements in each eye; the tension was 21 in 
the right eye and 18 in the left. 


The patient’s poor sight could not be entirely ascribed to the cataract 
but was also due to progress of the lesion of the optic nerve. 


In the remaining cases reports irregular and not characteristic field 
defects are presented. 


Case 5.—Mrs. D. H., aged 63, was seen on April 17, 1931. The vision in the 
right eye was 20/30 — and in the left eye 20/30. The tension in each eye was 18. 
The field of the right eye presented a concentric contraction, while in the left 
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eye the defect was principally down and in. Roentgen examination showed 
calcification of the internal carotid arteries and of the right ophthalmic artery. 

The patient was last seen on Jan. 25, 1939, by her oculist, Dr. W. Blake Gibb, 
of Morristown, N. J., who reported that the vision in the right eye was 20/100 
and in the left eye 20/30. The tension was 20 in the right eye and 18 in the left. 
At the time of writing the fields showed a concentric contraction. 


Case 6.—Mrs. E. B. S., aged 60, had on March 5, 1932, vision of 20/30 in 
the right eye and 20/20 — in the left. The tension in each eye was 16. The fields 
showed an irregular altitudinal defect. A roentgenogram revealed calcified changes 
in the internal carotid arteries. Trephining was done by her physician, Dr. J. J. 
Wynne, of Louisville, on one eye in November 1934 and on the other in January 
1935, because a contraction of the fields was observed. 

On Jan. 22, 1939, the patient was examined by Dr. J. J. Wynne, who sent me 
the following report: 

Vision in the right eye, which contained a cataract, was 20/200. Vision in 
the left eye was 20/20. The tension was soft in each eye. The left field showed 
no particular change; the right field could not be taken. 








Chart 2 (case 8).—Visual fields of Mrs. C. B., taken on Sept. 19, 1938. 


Case 7.—C. F. R., aged 68, was seen on Jan. 3, 1925, with vision of 20/70 in 
the right eye and tension of 26. The left eye had vision of 20/200 and tension of 
22. Each field showed an irregular nasal hemianopia. A roentgenogram revealed 
calcification of the internal carotid arteries. A nuclear cataract was present in 
each eye, and iridectomy was performed. The cataract in the right eye was then 
extracted in the capsule on April 16, 1929, and on Feb. 2, 1931, the vision was 
20/70 in the right eye with tension of 12 and 2/200 in the left eye. On Jan. 28, 
1939, the patient was seen by Dr. H. S. Niles, of Bridgeport, Conn., who sent me 
his findings, which showed that the patient was blind and the tension increased. 


Case 8.—C. B., aged 70, was seen on Sept. 26, 1938, through the courtesy of 
Dr. R. K. Lambert, of New York. Vision had been failing for an indefinite time, 
but with correcting glasses it still was 20/20 in the right eye and 20/20 in the 
left eye. Both optic disks were atrophic and depressed. The tension was never 
above 16 in the right eye and 18 in the left eye. The right field was much 
contracted, and two minute islets remain. The left field was interesting as it 
showed in addition to other changes an arcuate scotoma somewhat like that 
seen in cases of glaucoma. 
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Case 9.—C. L., aged 75, was seen on Jan. 26, 1939, through the courtesy of 
Dr. Paul Chandler, of Boston. A diagnosis of glaucoma had been made, and an 
operation was considered. Vision in the right-eye was 20/200 and in the left 
eye 20/20. The right field presented a nearly complete superior defect, and in the 
left field the defect occupied the upper and nasal quadrant and there was an 
atypical cecocentral scotoma approaching the arcuate variety. The right optic 
disk was atrophic and partially cupped; the left disk was pale, and the vessels 
were displaced nasally. The tension on repeated examinations was 21 in the 
right eye and 18 in the left eye. A roentgenogram revealed suggestive but no 
definite changes. 








Chart 4 (case 10).—Visual fields of G. C., taken on Feb. 14, 1939. 


In cases 8 and 9 the changes in the visual fields in part suggested 
glaucoma, but the other symptoms were not characteristic. These cases 
bear out Traquair’s staternent that a definite diagnosis cannot be made 
from the changes in the visual field alone. ! 


Case 10.—G. C., aged 74, seen through the courtesy of Dr. W. E. Bruner, of 
Cleveland, was operated on for glaucoma by bilateral trephining in 1933. The 
vision continued to fail, and miotics were used. Vision was 6/200 in the right 
eye and 9/200 in the left. Tension was 28 in the right eye and 21 in the left 
(after no drops for twenty-four hours). Both disks were atrophic and cupped. 
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There were a few peripheric opacities of the lenses. The fields showed a large 
atypical cecocentral scotoma in the left eye and a superior hemaniopia in the 
right eye. A roentgenogram revealed calcification of the internal carotid artery. 


The following case does not exactly belong to this group of cases of 
basal sclerosis but presents a problem common to all. 


Case 11.—E. C. R., aged 60, was seen on Oct. 22, 1931. The vision in the right 
eye was 20/20 and the tension 22. The vision in the left eye was 20/40— and the 
tension 18. Both fields showed an irregular defect and a left homonymous 
hemianopia. A roentgenogram demonstrated an enlarged sella turcica. On December 
17, an adenoma of the pituitary body was removed by Dr. Harvey Cushing. 
The field improved in the upper half of the left eye, and the vision was 20/20 in the 
right eye and 20/30 in the left. 

On Nov. 1, 1934, there was some nasal contraction of the right field. The 
vision in the right eye was 20/20 and in the left eye 20/20. The tension was 31. 

On Nov. 10, 1936, vision in the right eye was 20/20— and in the left eye 20/20. 
The field was unchanged. Tension in the right eye was 34 and in the left eye 28. 

Dr. MacMillan, of Montreal, trephined the right eye on Jan. 18, 1937, as the 
field had diminished, and on May 22 the left eye was trephined and the operation 
was repeated on the right eye. This led to a reduction of the tension to 5 mm. 
Opacities of the lenses then developed, and in June the vision in the right eye was 
6/15 and in the left eye 6/20. 


COMMENT 
The moderate rise in ocular tension in some of these cases is difficult 


to explain. It is not sufficient to account for the advanced change in 
the optic nerve, and it appears that two pathologic processes are probably 
present. 


I have observed among patients with general arteriosclerosis several 
with partial atrophy of the optic nerve and marginal cupping; this 
suggested an arteriosclerotic process in the optic nerves. And I shall 
never forget the ophthalmoscopic picture of atrophy of the optic nerve 
with deep cupping which was observed in the days of wood alcohol 
poisoning when there never was a question of glaucoma. This suggested 
that the cupping of the optic disk without tension might be due to 
causes other than glaucoma. 


In the presence of tension, the question of operation naturally arises. 
In my experience, decompression in cases of so-called basal sclerosis 
has been of no avail; the deterioration of field and vision proceed with 
the frequently added complication of cataract. This negative result of 
the operation can also be regarded as additional evidence that the con- 
dition is not purely glaucomatous. 


There are certain cases, however, in which an operation must be 
done. An interesting example of this complication was observed in the 
case of pituitary tumor in which persistent tension subsequently devel- 
oped and operation was successfully performed by Dr. MacMillan. 
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In my previous paper attention was drawn to sclerotic changes in 
certain basal vessels which were accessible to roentgenographic demon- 
stration. 

The significance of roentgen evidence of calcification of the carotid 
arteries has been questioned. In a series of 40 patients over 50 years 


‘of age with a variety of ocular diseases, Glees + found roentgenographic 


evidence of calcification of the carotid artery in 5 and other evidences 
of calcification and bone changes in 22. Calcification of the carotid 
artery was observed as frequently in cases of glaucoma as in cases of 
pseudoglaucoma or atrophy of the optic nerve. 

Siegert ? on roentgenographic examination of 33 patients over 60 
years of age, selected without reference to their ocular disease, found 
changes in 50 per cent. When sclerosis of the carotid artery was present 
there were always arteriosclerotic changes in the retinal vessels, and 
patients with arteriosclerotic or hypertonic retinal changes most fre- 
quently presented calcification of the carotid artery on roentgen exami- 
nation. Of 16 cases in which the roentgenogram revealed calcification 
of the carotid artery, true glaucoma was present in 3 and arterio- 
sclerotic changes in the fundus in 6. On the other hand, negative 
roentgen findings were not unusual in cases of glaucoma without tension. 

In none of the cases described in this article did the retinal vessels 
show unusual arteriosclerotic changes. 

The significance of roentgen findings is further mitigated by the 
observation that compression of the optic nerve in thrombosis or calcifi- 
cation of the internal carotid artery does not lead to atrophy of the 
optic nerve. 

The situation in hypophysial tumors with primary atrophy of the 
optic nerve is fundamentally different. There, there is enormous stretch- 
ing of the optic nerve and chiasm with constriction by the crossing 
blood vessels, which must result in ischemia and circulatory disturbances 
of the nerve substance. 

Best * stated that injury to the intracranial optic nerve by arterio- 
sclerotic changes in the carotid or ophthalmic artery in the absence of 
aneurysm has not been proved and drew attention to the fact that 
arteriosclerotic disease of the small nutrient vessels may damage the 
optic nerve (Henschen, Fuch and Ronne). In these cases the ophthal- 
moscopic picture of “glaucoma with low tension” may develop. 

A similar opinion is held by Siegert? and by von Stief,* who 
expressed the belief that arteriosclerotic nutritional disturbances of 


1. Glees, M.: Arch. f. Augenh. 110:121, 1936. 

2. Siegert, P.: Arch. f. Ophth. 138:798, 1938. 

3. Best, F., in Schieck, F., and Briickner, A.: Kurzes Handbuch der Oph- 
thalmologie, Berlin, Julius Springer, 1931, vol. 6, p. 546. 

4. von Stief, A.: Ztschr. f. Augenh. 70:41, 1929. 
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the optic paths are more likely to be the cause of the atrophy of the 
optic nerve in cases of pseudoglaucoma than compression from cal- 
careous changes in the basal vessels. 

Marchesani ° suggested that the pathologic change in the optic nerve 
is like that in the brain (status spongiosus) in which gaps appear in 
the brain tissue when circulatory disturbances are present; in the optic 
nerve these changes are represented by Schnabel’s cavities (lacuniform 
degeneration). 

The knowledge of this question will be improved when more adequate 
anatomic studies of the nutritional vessels of the visual pathways are 
available. 

CONCLUSION 


Descending atrophy can be a compression product in hypophysial 
tumor only when the chiasm is stretched and compressed. Atheromatous 
carotid arteries cannot alone cause this descending atrophy, but the 
condition must be caused by simultaneous circulatory disturbances in 
the optic nerve from arteriosclerotic vascular changes. 

My purpose in this paper is to emphasize again that these patients 
who were treated for glaucoma did not have the usual type of glaucoma 
in that their fields were different, the course of the disease was different, 
it being very slow if not stationary, and operation was of questionable 
benefit. The roentgenographic demonstration of a calcification of the 
basal vessels cannot be regarded as proof of compression of the optic 
nerve but suggests vascular disturbances in the nutritional vessels of 
the optic nerves. 


5. Marchesani: Klin. Monatsbl. f. Augenh. 95:389, 1935. 
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_INTERSTITIAL KERATITIS CAUSED BY SPECIFIC 
SENSITIVITY TO INGESTED FOODS 


ABBOTT M. DEAN, M.D. 


F. W. DEAN, M.D. 
AND 


GUY R. McCUTCHAN, M.D. 
COUNCIL BLUFFS, 10WA 


The purpose of this paper is to call attention to a condition con- 
cerning which we have been unable to discover reports in the literature. 

Interstitial keratitis of inflammatory type is known to be produced 
by syphilis, tuberculosis, Trypanosoma and the apparent invasion by a 
virus from without following trauma, as in deciform keratitis or ring 
abscess. Keratitis profunda is known to occur in debilitated persons, 
but the cause is obscure. There are, in addition to cases of inter- 
stitial keratitis which have been classified, a certain number of cases 
in which the cause is unknown. It is to a portion of the latter 
cases to which attention is to be called in this paper; it will be shown 


that interstitial keratitis of inflammatory type, with definite physical 
characteristics which can be recognized clinically, is caused by specific 
sensitivity to ingested foods. 

The possibility that interstitial keratitis could be caused by a specific 
sensitivity to food was suggested by Tooker.’ He said: 


The effect on ocular lesions of eating protein and nonprotein foods to which a 
patiert is sensitive apparently has not received much attention. In the two cases of 
tuberculous keratitis herein reported, the patients exhibited definite ocular allergic 
reactions following the ingestion of certain protein and nonprotein food during the 
course of the disease. The reactions recurred frequently enough to establish 
the opinion that they were not fortuitous. 


Since 1930 we have seen 6 persons with interstitial keratitis who 
have presented a characteristic appearance and who have been relieved 
by removing certain articles of food from their diet. The determina- 
tion of the sensitizing foods has been made by one or more of the three 
methods employed in the study of allergic sensitivities—by history, by 
elimination and by cutaneous tests. It has not been possible to employ 
all three methods in every case. 


Read before the Section on Ophthalmology at the Ninetieth Annual Session of 
the American Medical Association, St. Louis, May 19, 1939. 

1. Tooker, C. W.: Allergic Phenomena in Tuberculous Keratitis: Report of 
Two Cases, Arch. Ophth. 2:540 (Nov.) 1929. 
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In all 6 cases at least one food can be specifically named the inges- 
tion of which will reproduce clinical symptoms after its withdrawal 
from the diet has been accompanied by relief of clinical symptoms. 
In some of the cases more than one article of food has been found 
which will reproduce the symptoms. It is possible, of course, that there 
are still other foods which might be unknown to be, or might later 
become, sensitizing agents. 

The disease commences with slight irritation, mild discomfort, 
lacrimation and redness. These symptoms continue for weeks, often 
with remissions, but in general they become more and more severe. 
They fail to respond to local treatment. After the symptoms have 
continued for some weeks, the vision becomes slightly hazy when the 
process has involved the central portion of the cornea. The vision 
becomes progressively more clouded, until finally it is reduced to the 
perception of shadows. The pain becomes more severe, until at times 
it is unbearable; 1 patient came at this late stage for enucleation for 
relief of pain. 

In the early stage there is moderate ciliary injection. The slit lamp 
shows faint, irregular, gray or yellowish gray interstitial opacities in 
the cornea, at first fairly well localized in one quadrant. Small vacuoles 
appear early. Loops of scleral vessels soon develop deep in the corneal 
stroma toward the lesions. Conjunctival loops also extend into the 
cornea in the more superficial layers of the stroma, always beneath 
the epithelium however. These vessels are less numerous than in the 
syphilitic lesions and do not produce the “salmon patch.” 

As the disease progresses, the opacities increase in number and in 
density, extending to all portions of the cornea. Scar tissue invades the 
stromal layers, until the whole cornea is covered except for a fairly clear 
margin near the limbus, through which, however, vessels may be seen 
running in the corneal stroma. Dense opacities resembling calcium 
deposits appear late. Rarely do any of the lesions break through the 
anterior epithelium of the cornea to produce ulceration, although ulcers 
did occur in one of the late cases following overvigorous local treatment 
by heat, applied with a Todd cautery. No intraocular complications 
have been seen. 

It will be seen that this condition is similar in many features to 
that in some of the cases of “recurrent vascular keratitis of unknown 
origin” reported by Doggart? in 1931. It is suggested that a search 
for specific food sensitivity might well have revealed an origin in some 
of his cases. 


2. Doggart, J. H.: Recurrent Vascular Keratitis of Unknown Origin, Proc. 
Roy. Soc. Med. (Sect. Ophth.) 24:41 (May) 1931. 
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The treatment for this condition is specific with the removal from 
the diet of all offending foods, which are ascertained by history, elim- 
ination or cutaneous test. The ciliary injection and pain disappear in 
forty-eight hours. Opacities which are not escharotic gradually lessen 
in depth, although arrest of the process is all that can be expected after 
actual scar tissue has appeared. The vessels in the corneal stroma 
continue to function for a long time, although their diameters seem to 
be lessened. 

If the sensitizing food is taken at any time after the process is 
arrested and the eye is white and quiet, all symptoms will reappear 
within twenty-four hours, although the experimental reproduction of 
the disease twice is the limit of experimentation to which any patient 
has submitted. 


The 6 cases which have provided this information are presented in 
the order in which they were first seen. 


REPORT OF CASES 


Case 1.—Mrs. R. G., aged 49, was seen Nov. 6, 1929, with advanced interstitial 
keratitis. The eyes were painful, with marked ciliary injection. The vision was 
reduced to the detection of shadows. The disease had become progressively worse, 
with some remissions for eleven years. 

The ulcerations occurred over areas in which deep opacities were particularly 
dense and followed vigorous local pasteurization. It is thought that the treatment 
was overzealous and caused a breaking down of the superficial epithelium. One 
ophthalmologist who saw the patient made a diagnosis of tuberculosis on the basis 
of the appearance of the corneas and a negative Wassermann reaction. We have 
no record of the tuberculin test at that time. The patient was given a long course 
of tuberculin but was not relieved. Another ophthalmologist of wide clinical 
experience felt that the disease was not tuberculosis and did not make a positive 
diagnosis. At another clinic the patient was given a series of injections of an 
autogenous vaccine made from intestinal material. This treatment failed to give 
any relief. Atropine had of course been used. 

Since the patient had gone for eleven years with a diagnosis of interstitial 
keratitis without relief, we felt justified in making a new start in determining 
the causative agent. Syphilis was out of the question. The Wassermann reaction 
was negative, the disease developed too late in life, there was no associated intra- 
ocular complication and the eyes showed no clinical evidence of syphilis. The 
appearance of the corneas closely resembled the picture produced by tuberculosis; 
however, the patient did not have any other form of clinical tuberculosis, and an 
adequate course of tuberculin therapy had been given without benefit. Ulcerative 
keratitis could be ruled out, since ulceration had been present only three or four 
times in the whole eleven year course of the disease, and then only following 
some form of external treatment. The disturbance of the corneal layers was not 
so great as in deciform keratitis, the course was much longer and slower 
in development and there was well defined localization of the lesion. 

The corneal involvement known as keratitis profunda and associated with uveitis 
could not be considered since there was no evidence other than ciliary injection 
of vessels that there was any intraocular involvement; the iris seen through the 
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clearer portions of the cornea was normal, for example. None of the forms of 
corneal dystrophies could be considered because of the definitely inflammatory 
character of the disease. It seemed reasonable, therefore, that some other diag- 
nosis might be made, and that of allergic manifestation to ingested foods was 
tentatively adopted. 

Since the equipment for adequate cutaneous tests was not readily available, 
the patient was sent to the hospital and her diet reduced to zero. The only local 
treatment was atropine and hot fomentations. At the end of two days improvement 
was marked, the pain having disappeared and the ciliary injection lessened. Day 
by day simple articles of food were added until a maintenance diet was established 
which did not produce ocular symptoms. The problem was outlined to a daughter, 
and the patient was discharged to her home. The daughter kept an accurate record 
of all ingested material with notes on the ocular symptoms. Various foods were 
added to the basic diet for variety from time to time. It was noted that pork 
produced an increase in the symptoms. On the basic diet the patient was free 
from pain and redness and the vision improved till she could care for herself. 
She was again seen after six years, when a photograph was taken. On one 
occasion an intense exacerbation of symptoms appeared while there had been no 
change from the basic diet. On investigation of the milk supply, the daughter 
found that because of food shortage the milk cattle had been given cottonseed 
meal. She had one cow set aside from the herd for the patient’s milk supply, 
and the symptoms promptly disappeared. 

No cutaneous tests have been made. The patient is so satisfied with her con- 
dition under the trial and error method that she has refused to undergo the tests. 
She has also refused an optic iridectomy, which promises her considerable improve- 
ment since there is one fairly clear area in the cornea of the right eye. The 
patient’s only other symptom which suggests an allergic phenemenee § is a “sensitive 
skin.” The daughter suffers from severe hay fever. 


Case 2.—Mrs. B. was seen in May 1932 at the age of 75. She came in for 
enucleation of the right eye, since she had been told that in no other way could 
the intolerable pain be relieved. The entire cornea was opaque except for a narrow 
margin at the limbus through which scleral vessels could be seen passing into 
the leukoma. The eye had marked ciliary injection. The condition had been 
present for many years, and it had been eight years since the enucleation had 
been advised. The left eye showed a quadrant from 2 to 6 o’clock involved with 
what was obviously an earlier stage of the same process. There was moderate 
ciliary injection. The corneal epithelium was smooth, as it is shown clearly in 
the photographic high light. Deep in the corneal stroma were gray patches of 
varying density. The slit lamp showed these opacities to be made up partially of 
vacuoles and partially of diffuse white and yellowish white homogeneous deposits. 

The patient had seen many ophthalmologists and had had many tests and con- 
siderable treatment, without relief; therefore she wanted the right eye removed for 
relief of pain. 

Since all other treatment had been of no avail and since the appearance of the 


eyes was so similar to that in case 1, the patient was asked to submit to cutaneous 


tests for allergic sensitivity. She showed strongly positive reaction to wheat, 
strawberries and cucumbers, and a diet was prescribed excluding these items. 
She was seen again in three days. The pain had disappeared, and the eyes were 
much whiter. In a week the eyes were white. She was partly convinced that the 
source of her trouble was found. At the end of ten days she could not resist 
a strawberry shortcake, and the next day the eyes were inflamed and painful 
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and she was completely convinced. The exacerbation was short lived, and during 
the next month she was free from pain and inflammation except for two days after 
the ingestion of a part of an ice cream cone, which she ate before she remembered 
that it contained wheat. She volunteered the information that she had not known 
what it felt like to be really well for many years. She returned to her home city, 
and a letter a year later reported that her eyes were perfectly comfortable. They 
remained so until the patient’s death in 1934. 


Case 3.—Mrs. H. D., aged 83, was seen only once, in September 1937. Her 
eyes had been irritated, red and painful for the past month. There was considerable 
conjunctival and some ciliary injection. Each cornea showed faint interstitial 
opacities near the limbus with loops of scleral vessels attending toward them. 
Several small vacuoles showed in the slit lamp beam in the stroma. Thinking 
that this might be an early stage of the condition seen before, we inquired into 
the recent changes in the patient’s diet. Her doctor had discovered in the sum- 
mer that she had hypertension and advised that she substitute cheese for meat. She 
was tested for allergic sensitivity, and a strongly positive reaction appeared with 
cheese. Her eosinophil count in the blood was 4 per cent. She was requested to 
eliminate cheese from her diet and to return in a week for inspection. She notified 
us that her eyes were well, but she has never returned. 


Case 4.—M. R., aged 18, seen on Dec. 11, 1937, complained of blurred vision and 
pain in the left eye of three years’ duration. She had been given a pair of glasses, 
which had not helped. She had also been advised that the soreness was caused by 
an infected antrum. This was drained, but no improvement in the ocular condition 
followed. The left eye showed moderately dense interstitial opacities extending 


into the pupillary area. There was considerable formation of vacuoles and loops of 
new vessels deep in the stroma. Slit lamp inspection showed a small peripheral 
opacity in the other eye, to which ran a new vessel. 

The patient was referred for physical examination, which did not reveal any 
clinical abnormality. Cutaneous tests showed a positive reaction to pork and 
a strongly positive reaction to egg white. She was given the Rowe elimination 
diet, group 1, with articles of group 2 to be added one at a time as long as the eye 
remained white. By Jan. 8, 1938, her eyes were white. When she was seen on 
January 29 her eyes were white. “On this date she had a slight exacerbation follow- 
ing the drinking of a glass of coca-cola. In the summer she moved to another 
locality and has not been seen since. We do not feel that we have a complete 
list of the foods to which she may be sensitive. 


Case 5.—Miss F. W., aged 33, was seen on July 29, 1938, complaining of an 
irritated red eye. The eye showed interstitial infiltration of the cornea in the lower 
nasal quadrant, with the formation of vacuoles and new vessels. There was rather 
marked ciliary injection. She said that she had a similar attack some years before, 
which had persisted a long time. At the time of the previous attack a physical 
examination gave negative results, and the Wassermann test was negative. She 
was given the Rowe diet, group 1, articles from group 2 to be added gradually. 
She returned to her position as school teacher in another city and has reported by 
letter that her eyes have been well except for one occasion, when she broke her 
diet by eating chocolate candy. This was followed by a return of her symptoms. 
She also feels that wheat foods definitely increased the symptoms. Cutaneous tests 
will be carried out at the first opportunity. 
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Case 6.—Mrs. C. H. M., aged 42, was first seen on Dec. 3, 1938, complaining 
that the left eye had been red for the past ten days. There was only slight soreness, 
and she objected only to the appearance. The sector of the cornea at 8 o’clock 
showed a faint interstitial haze with four somewhat more dense patches. Coming 
to them from the sclera were several loops of new deep blood vessels. Inquiry 
was made into changes of diet of recent date, and it was discovered that three weeks 
before rye biscuits,had been substituted for bread to aid reduction in the weight. 
We asked her to eliminate rye from her diet and return for inspection. In the 
discussion it was revealed that the patient’s daughter had been relieved of allergic 
rhinitis by eliminating milk from the diet. On December 6 the eye was white. 
The patient was referred for a scratch test for rye. It was mildly positive. The 
nasal secretion showed 8 per cent eosinophils. The patient was asked on December 
10 to resume the eating of the rye biscuits. On December 12 she reported on 
the phone that her eye was again red and sore and that she wanted to discontinue 
the experiment. The eye was again white on December 17. On December 21 
she had an intradermal test for rye. This produced a violent reaction, not only 
locally but focally, both eyes becoming very red. The eye had quieted by December 
27, showing only mild ciliary injection. The patient announced that she had 
experimented enough with rye. 


It may easily be seen that rather than keep these patients on elim- 
ination diets more work must be done in some instances in order to 
establish the specific foods to which the patient is sensitive. However, 
there is no question that interstitial keratitis can be produced by specific 


sensitivity to ingested foods and that the condition may be relieved 
immediately clinically by elimination of these foods. Naturally, the 
earlier the diagnosis is made the better will be the result, since actual 
proliferation of scar tissue into the corneal stroma becomes a permanent 
opacity. 

We urge that patients with interstitial keratitis of obscure cause 
be studied for specific sensitivity to foods. We naturally hope that our 
observations will be verified. 


ABSTRACT OF DISCUSSION 


Dr. ALBERT D. RUEDEMANN, Cleveland: To the group of conditions 
that will produce interstitial keratitis might be added undulant fever, 
to which attention was called recently by Dr. John Green, of St. Louis. 

Undulant fever simulates tuberculosis in all portions of the eye. I 
had the experience of going over a series of 137 cases of undulant 
fever. There were ocular manifestations in 7 of them. 

In regard to interstitial keratitis in association with ingested food, 
one must be careful to make the diagnosis by the elimination of all 
other possible sources of infection and the solution of all other possible 
causes of interstitial keratitis. 

My experience with ocular manifestations of allergy does not bear 
out the fact that interstitial keratitis or other manifestations are observed 
in elderly persons. It usually occurs in the early decades of life and 
not later; corneal involvement that is seen in persons who are in the 
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late decades is usually due to some senile dystrophy or food deficiency. 
I think that interstitial keratitis must be considered a deficiency dis- 
ease as well as ocular allergy. — 

Another factor must be brought to mind and that is that the diag- 
nosis of ocular allergy is made by exclusion, by a careful history, by 
exacting cutaneous tests and, lastly, by elimination diet. I have been 
unfortunate in not being able to rule out ocular manifestations of allergy 
by elimination diet in many of the cases in which I thought this condition 
existed. History is a better factor, because one obtains the history of 
other allergic states, associated rhinitis or associated gastrointestinal 
disturbance. Food is the most difficult factor to rule out. The history 
of the ingestion of certain foods is not always a criterion to go on. 

The repeated ingestion of small amounts of a food to which the 
patient is sensitive may be the causative factor, even though his reac- 
tion to that food is slight, whereas the infrequent ingestion of large 
amounts of food does not tend to produce many ocular changes because 
the periods between the times of ingestion are too long and the eye 
tends to clear up. 

It is repeated chronic attacks that produce the vascularization. All 
patients with severe superficial keratitis who have desquamation and 
deep injection of the ocular conjunctiva will show some vascular loops 
extending into the cornea if the eyes are studied with the slit lamp. 
If these attacks persist, some interstitial vascularity will occur in those 
patients with contact dermatitis which is not due to deep inflammation 
or to the general condition. However, as one goes deeper into the eye 
it will be found that certain foods will play a definite part in the pro- 
duction of the ocular manifestations of allergy. 

Foods, primarily wheat, butter and foods that are taken repeatedly 
and not infrequently, are usually the causative agents. 

Elimination of these foods from the diet does not always eliminate 
the ocular condition for the simple reason that most of the patients 
with ocular allergy have secondary allergic states which in themselves 
may cause the process in the eye. 

I must draw attention to the fact that if a diagnosis of ocular allergy 
is to be verified the patient must be studied carefully. Every possible 
angle should be considered, otherwise ophthalmologists will fall into the 
same group or the same class with the otolaryngologists, who studied 
allergy over a period of years, giving injections for every form of 
change in the nose. 

Dr. Asspott M. Dean, Council Bluffs, Ia.: I agree with Dr. 
Ruedemann heartily that it is difficult to establish the ingestion of food 
as a cause of allergy. Careful study is required, as he has pointed out. 
It so happens that in these particular cases I was satisfied with the 
results because the patients did get well. The ocular manifestations 
were probably not caused by tuberculosis or syphilis, since treatment 
was not given for any other condition. 

In considering the question of age, it is true that allergy is usually 
discovered in early life, but in case 6, for example, the patient had 
never eaten rye before. Therefore, she had not had an opportunity to 
find out whether she was sensitive to rye or not. 








A NEW METHOD OF APPLYING RADON 
SEEDS FOR OCULAR DISORDERS 


JOSEPH WALDMAN, M.D. 
PHILADELPHIA 


Radium treatment of retinoblastoma had been carried out by Axen- 
feld* in 1914, Uhthoff ? in 1917, Schoenberg * in 1919, Knapp * in 1920 
and others* in succeeding years. But real impetus to this form of 
treatment was given by Moore, Stallard and Milner * in 1931. At that 
time they described a technic by which radon seeds were inserted 
directly into the growth and also sewn to the overlying sclera. In 1932 
Stallard’ published a truly monumental work on the use of radiant 
energy in the treatment of ophthalmic disorders. He described in 
detail methods of direct insertion of radon seeds and suturing to the 
overlying sclera. McDowall and Marks* in 1932 reported a case in 
which radium needles were inserted through incisions in the upper lid 
into the orbit near the base of the tumor. In 1934 Barkan ® described 
a method of applying radon seeds to the overlying sclera by embedding 
them in dental compound. 


Moore *® in 1935 described a method of applying radon seeds to the 
overlying sclera by means of a collar of sharp spring spikes around the 
seed. These served to fasten the seed to the sclera. 


From the Department of Ophthalmology, Service 2, Jefferson Medical College 
Hospital. 
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2. Uhthoff, W.: Deutsche med. Wchnschr. 43:1023, 1917; Klin. Monatsbl. 
f. Augenh. 49:241, 1920. 

3. Schoenberg, M. J.: Arch. Ophth. 48:485, 1919. 

4. Knapp, A.: Arch. Ophth. 49:575, 1920. 

5. (@) Kusama: Am. J. Ophth. 3:244, 1920. (b) Janeway, H. H.: Arch. 
Ophth. 49:156, 1920. (c) Weeks: ibid. 49:241, 1920. (d) Chase, S. B.: Am. J. 
Ophth. 3:806, 1920. (e) Poyales and Pajares:. Arch. d’opht. 38:122, 1921. 
(f) Kumer, L., and Sallman, L.: Die Radiumbehandlung in der Augenheilkunde, 
Berlin, Julius Springer, 1929. (g) New, G. B., and Benedict, W. L.: Am. J. 
Ophth. 3:224, 1920. 

6. Moore, R. F.; Stallard, H. B., and Milner, J. G.: Brit. J. Ophth. 15: 
673, 1931 

7. Stallard, H. B.: Radiant Energy as Agent in Ophthalmic Disorders, 
London, George Pulman & Sons, Ltd., 1932. 

8. McDowall, V., and Marks, E. O.: Brit. J. Ophth. 16:686, 1932. 

9. Barkan, H.: Bilateral Glioma Tested by Radium, Arch. Ophth. 11:20 
(Jan.) 1934, 

10. Moore, R. F.: Tr. Ophth. Soc. U. Kingdom 58:3, 1935. 


55 











56 ARCHIVES OF OPHTHALMOLOGY 





In 1936 Stallard ** published further observations on the suturing 
of radon seeds to the globe. 

In 1938 Stallard ** described his latest method, which consisted of 
embedding the seed in a piece of Stent’s dental wax 4 mm. wide and 
2 mm. thick. This was then molded to the sclera and sutured in place 
overlying the growth. » 

The experience of the average ophthalmic surgeon will bear out, I 
believe, the fact that suturing in the orbit, especially on the posterior 
half of the eyeball, is rather a difficult procedure technically. This 
is true especially when the region surrounding the optic nerve is the field 
of operation. 

In view of the difficulties encountered, a new method of applying 
radon seeds to the overlying sclera is suggested. 

Naturally, an accurate localization of the growth is of paramount 
importance. ~The operator has a wide field of choice in this matter. 
Frequently, owing to the fact that cooperation of the patient cannot 
be obtained because of his age, localization -will have to be done with 
the patient under a general anesthetic. 

The amount and number of radon seeds to be used are important and 
should depend on the size and location of the growth. The tumor mass 
may extend into the vitreous. This distance should be calculated and 
borne in mind when the seed is applied. Barkan used two seeds of 5 
millicuries each. Stallard has used one to four seeds of 2 millicuries each. 

It is not the purpose of this paper to discuss the dose. This is left 
to the discretion of the surgeon. 


TECHNIC OF APPLICATION 


After the proper aseptic and antiseptic preparation, the conjunctiva 
is incised 5 mm. from the limbus. The portion attached to the limbus is 
undermined. Then Tenon’s capsule is opened, and the area to be treated 
is exposed and freed from the overlying capsule. Deep retractors are 
of considerable help in this step. 

With the proper exposure made, the applicator with the radon is 
applied. 

The applicator is made of rolled sheet “fine” silver or platinum 
0.5 mm. in thickness, with rhodium or chromium finish. This metal is 
suggested because it can easily be bent to conform to the curvature of 
the eyeball and can be sterilized by boiling. One-half millimeter thick- 
ness will cut out the beta rays and perhaps a negligible amount of gamma 
radiation. It is not affected by reaction with body fluids or tissue. The 


11. Stallard, H. B.: Brit. M. J. 2:962, 1936. 
12. Stallard, H. B.: Brit. J. Ophth. 22:604, 1938. 
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edges should be smooth and free of sharp points. The width of the 
band suggested is not more than 5 mm. The length depends on the 
site of growth. The end used as the anchor is perforated on either 
side of the band in parallel rows to permit passage of suture material 
and needle. At least two sets of perforations 3 mm. apart are suggested 
to insure good fixation and to prevent moving after the applicator is 
applied. Black silk is recommended because it is easily seen and will 
facilitate removal. 

The actual receptacle for the radon seed is on the distal end of 
applicator. It is merely a depression made by means of a rectangular 
punch, the dimensions of which are such as to receive the seed snugly 
to prevent shifting. 


Fig. 1—The applicator for two seeds is shown in 1 to 4 (inclusive), the 
applicator in 4 being enlarged, and the applicator for 4 seeds is shown in 5 to 8. 


This is covered by another thin sheet of silver or platinum which 
extends from one half the length of the applicator to the distal end on 
the convex side. This will insure a smoother area of contact with the 
sclera. (Figure 1, 2, however, shows the shorter arm on the concave 
side.) It is fastened to the longer arm of the applicator by a fine silver 
rivet, hammered on both sides to prevent slipping through the holes 
made to receive it. This will permit a sliding or scissors movement 
of the short arm over the long arm. 

The spring effect can be increased by merely increasing the bend of 
the larger arm slightly. This will insure the safe closure of the receptacle 
containing the seed. 
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Fig. 2—Anteroposterior and lateral roentgenogram (slightly oe show- 
ing the applicator in position. 


Fig. 3—Anteroposterior and lateral roentgenograms (reduced) showing appli- 
cator in position. 
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To be doubly certain that the radon seed does not come out, tying 
the two arms through the perforation at the distal end securely with 
silk is recommended. To prevent secondary radiation to the surrounding 
tissues, some plastic adhesive sheet rubber (sterilized by boiling) is 
molded over both ends. 

It is suggested that several such applicators of different lengths be 
at hand at the time of operation. The longest, conforming to the curva- 
ture of the eyeball, should extend from the limbus to a point close to the 
optic nerve. The shorter ones can be “lengthened” in effect by merely 
moving them the required number of millimeters from the limbus in 
the direction of the growth. 

If more than one seed is necessary, then the applicator can be made 
multicellular, depending on the number of seeds used. Or if a barrage 
is desired, a circular, square, triangular or T-shaped distal segment 
can be used. 

Any competent jeweler can make these applicators with little 
difficulty. 

It is believed that the applicator described here will eliminate diffi- 
cult technical suturing in the posterior half of the eyeball. 

After being placed in the proper position, it is sewn to the sclera 
near the limbus. Tenon’s capsule and conjunctiva are closed. The 
applicator is thus “buried.” After the conjunctival sutures are removed 
and the conjunctiva is reopened at the end of the period of application, 
the sutures are removed from the proximal end of the applicator and 
the conjunctiva is closed again. 

Roentgenograms are suggested with the applicator in situ to be sure 
that the seed has not fallen out. The latter possibility is remote if the 
precautions mentioned are observed. 

Dr. Charles E. G. Shannon, of Philadelphia, has permitted me 
to assist him in using this method for one of his patients. This will be 
reported at a later date. 

SUMMARY 


A simple safe method of applying radon seeds to the sclera over- 
lying an intraocular growth is described. 

It may be used in cases of bilateral involvement as a preoperative 
measure or in the remaining eye with any intraocular disturbance in 
which it is thought that radium therapy is indicated. 





CERTAIN RETINOPATHIES DUE TO CHANGES 
IN THE LAMINA VITREA 


SANFORD R. GIFFORD, M.D. 
AND 

BEULAH CUSHMAN, M.D. 
CHICAGO 


Hyaline bodies on the lamina vitrea of the choroid, the Drusen of 
the Germans, are familiar to every one who uses the ophthalmoscope 
or has studied ocular histopathology. 


Their histogenesis has been a matter of discussion, and the subject 
has recently been brought up to date by Rones.’ It seems not to be 
universally known, however, that closely packed aggregations of hyaline 
bodies in the macular region may in some middle-aged or elderly per- 
sons result in more or less serious disturbance of vision. It is to this 
distinct clinical picture that we wish to call attention. Some notes will 
be added on two other conditions in which degenerative changes of the 
lamina vitrea are presumably one or perhaps the only causative factor. 

Hyaline bodies occur frequently in otherwise normal eyes, becoming 
larger and more numerous as age progresses but being found occasion- 
ally in young persons. They become larger and more numerous in eyes 
which have undergone injury or chronic inflammation, especially in 
phthisic eyes, in which they are usually recognized only in sections. 
Rones expressed the belief that a distinction should be made between 
the senile variety and that seen in diseased eyes. For the former he 
seems content to accept the explanation of Coats? that they are 
deposited by the pigment epithelium in a process similar to that 
responsible for the deposition of the cuticular layer of the lamina vitrea, 
which may be consideted as a specialized basement membrane of the 
pigment epithelium. The variety seen in diseased eyes, he stated, arises 
by hyaline degeneration of the pigment epithelial cells themselves. 
Verhoeff * disagreed with him and expressed the belief that both types 
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3. Verhoeff, F. H., in discussion on Rones.1 


60 








GIFFORD-CUSHMAN—CHANGES IN LAMINA VITREA 61 


are best explained by the deposition theory of Coats, which Parsons ¢ 
and most other modern students of the subject are inclined to accept. 
Rones recognized that “when the dots are numerous and fused the 
condition can result in diminution of vision by pressure on the rods and 
cones.” He did not enlarge on this statement, however, and little atten- 
tion has been given of late, at least in the literature, to this cause of 
visual disability. In England it was first described in 1876 by Jonathan 
Hutchinson,® who with Tay reported 3 cases in sisters and at least 4 
other isolated cases of a similar nature. Hutchinson recognized that 
the white bodies were probably allied to the “colloid” bodies of the 
lamina vitrea and that they must damage the retina by pressure. In 
England the condition was known as Tay’s senile guttate choroiditis 
and later also as Doyne’s honeycomb choroiditis, in honor of Doyne,* 
who in 1899 reported 4 cases seen in a family of 8. He later’ saw 
the other affected families, and his contributions familiarized English 
ophthalmologists with the picture and allowed it to be distinguished 
from other conditions grouped with it by Hutchinson. Doyne consid- 
ered the white deposits to be a form of exudation into the choroid and 
not an inflammatory condition. When Treacher Collins * was able to 
examine sections from the eye of one of Doyne’s patients the true nature 
of the white spots was revealed as due to the deposit of a “hyaline sub- 
stance between the retina and choroid.” In this case, that of a man who 
died at the age of 80 with vision reduced to the counting of fingers, 
the hyaline deposit was described as commencing on each side of the 
disk close to its margin and extending inward from it 2 disk breadths. 
Its inner or retinal surface presented several rounded nodular elevations 
with depositions between them. Over these nodules the pigment epithelium 
was absent and the retinal tissue was much disorganized. The rod and 
cone layer was entirely destroyed, as was much of the outer nuclear 
layer. Collins considered the hyaline substance as of similar origin to 
that seen in so-called drusen, while the retinal changes were explained 
as due to pressure of the hyaline substance. Collins ° later classified the 
familial form of this condition among the hereditary abiotrophies. 
Most of Doyne’s patients were seen at the age of 40 or more, but 
1 girl of 20 showed the condition. Vision was little affected in the 
early stages, but central vision was gradually reduced, being limited to 
the counting of fingers in some persons who lived to be 80 or more. 


4. Parsons, J. H.: The Pathology of the Eye, London, Hodder & Stoughton, 
1905, vol. 2, p. 470. 

5. Hutchinson, J.: Roy. London Ophth. Hosp. Rep. 8:23, 1875. 

6. Doyne, R. W.: Tr. Ophth. Soc. U. Kingdom 19:71, 1899. 

7. Doyne, R. W.: Tr. Ophth. Soc. U. Kingdom 30:93 and 274, 1910. 

8. Collins, E. T.: Ophthalmoscope 11:537, 1913. 

9. Collins, E. T.: Internat. Cong. Ophth. 1:103, 1922. 
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Similarly affected families were reported by Butler,*° Mould*? and 
Holthouse and Batten.** Tree** recently collected data on 25 cases 
from the records of the Oxford Eye Hospital, including Doyne’s cases 
and a number of new ones. Twenty of the patients were members of 5 

affected families, while in 5 cases no family history was obtained. From 
his pictures and descriptions, the condition would seem to be the same 
as that in which we are interested, except that the development of the 
hyaline bodies reached a more extreme degree than was seen in any of 
our cases except case 6, and as a result vision was often poorer than 
in our cases. 

As English investigators were interested especially in the hereditary 
nature of the condition, few isolated nonfamilial cases were reported 
by the English authors, whereas in most of the other cases found in the 
literature a hereditary factor has not been noted. 

On looking outside the English literature, one finds, as with so many 
other retinal conditions, the best review of early cases in Leber’s mono- 
graph,* and some of these are of a considerably earlier date than those 
in the English reports. Leber recognized that extensive drusen in some 
cases cause visual disturbance. He reported a personal case in a woman 
of 84 whose vision was reduced to the counting of fingers. He referred 
to Masselon’s case, not otherwise accessible, in a man of 82 with vision 
of 1/3. Miiller,?* in the histologic study of drusen which he reported 
in 1855, expressed the view that bodies of this size must in some cases 
cause damage to the retinal function. The first clinical case to be 
reported, however, in which such damage was observed was that of 
Liebreich ** in 1858. His patient was a man of 26. Next was the case 
of Nagel,’* reported in 1868, with the first fundus picture which we 
could find demonstrating the condition. In 1875 he obtained sections 
of the eyes of a patient who had died at the age of 73. These proved 
that the dots seen in life were hyaline deposits on the lamina vitrea, 
which had destroyed the pigment epithelium over them and must have 
been responsible for the bilateral amblyopia. The shiny crystals seen 
in life were shown to be deposits of calcium carbonate embedded in the 
hyaline bodies. Caspar ** in 1892 described the case of a man of 68 


10. Butler: Tr. Ophth. Soc. U. Kingdom 36:94, 1910. 

11. Mould, G. T.: Tr. Ophth. Soc. U. Kingdom 30:189, 1910. 

12. Holthouse and Batten: Tr. Ophth. Soc. U. Kingdom 17:62, 1897. 

13. Tree, M.: Brit. J. Ophth. 21:65, 1937. 

14. Leber, in von Graefe, A., and Saemisch, E. T.: Handbuch der gesamten 
Augenheilkunde, ed. 2, Leipzig, Wilhelm Engelmann, 1916, vol. 17, chap. 10 A, 
p. 2017. 

15. Miller, H.: Arch. f. Ophth. (pt. 2) 2:1, 1855. 

16. Liebreich, R.: Arch. f. Ophth. 4:286, 1858. 

17. Nagel, A.: Klin. Monatsbl. f. Augenh. 6:419, 1868. 

18. Caspar, L.: Klin. Monatsbl. f. Augenh. 30:284, 1892. 
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with vision of 6/18 in one eye and opacities of the lens in the other 
eye which reduced the vision to perception of hand movements. 

Nuel ?* in 1908 reported a case, and in 1912 he was able to examine 
sections of the eyes of the patient and to mention 4 other personal 
cases. He called the condition “degenerescence pommelée de la macula,” 
and both the clinical and the histologic picture coincided in all essentials 
with those described by Collins. He pointed out that metamorphosia is 
an early symptom, followed by central scotoma and amblyopia, which 
becomes stationary after a time, leaving peripheral vision unimpaired. 
In his sections he found the pigment epithelium raised by a thin mem- 
brane of clear, solid homogeneous substance occupying the entire macular 
area and showing rounded elevations. The pigment epithelium over 
these was less altered than in Collins’ case, being only slightly thinned 
over the elevations, and the choroid was normal. The cones in the fovea 
were elongated and degenerated. While recognizing a similarity between 
the homogeneous deposit and that of drusen, he pointed out certain 
differences. The most important is that drusen are sharply elevated 
and isolated from each other, while in his case the elevations sloped 
gradually and were connected by a continuous membrane of similar 
material resting on the lamina vitrea, the same picture seen by Collins. . 
From his. description of the rosy pink color of the spots seen in the 
fundus, it is evident that the deposits were much less prominent than 
those in Collins’ and in other cases, which were white and often shiny, 
having pushed through the pigment epithelium and into the retina. 
Another report of a histologic examination was made by Silva.*° The 
patient had been seen a few days before death by Fuchs, and the char- 
acteristic picture was described, although no complaint of poor vision 
had been made. The pigment epithelium was intact over the deposits 
in this case and the retina was not damaged except for some question- 
able changes in the layer of rods and cones. 

In Bedell’s atlas *4 four photographs of this condition are shown. 
One of the affected patients was 51 years of age and the other 3 were 
all 73 years of age. All showed a moderate decrease in vision, and the 
condition of 3 was classified as Tay’s choroiditis, although no mention 
of heredity is made in the brief notes. 

In going through our records for the past ten years, during which 
time special note was made of this condition in the diagnosis files, 16 
cases were found which undoubtedly fit the picture which may be called 
“central retinopathy due to hyaline deposits.” It is our impression that 
a number of others have been seen but have escaped proper tabulation. 
We have no records of the frequency with which hyaline bodies alone 


19, Nuel, J. T.: Arch. Ophth. 28:737, 1908. 

20. Silva, R.: Klin. Monatsbl. f. Augenh. 49:378, 1911. 

21. Bedell, A. J.: Photographs of the Fundus Oculi, Philadelphia, F. A. 
Davis Company, 1929, plates 20-21. 
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are found, but their incidence is, of course, many times greater, so much 
so that they may be considered one of the frequent ocular signs of old 
age, occurring in certain persons, like other senile stigmas, at the age 
of 40 or even less. These cases are summarized in table 1. 


TaBLe 1.—Data on Cases of Retinopathy Due to Hyaline Deposits 








Vision with Best 
Case Sex Age Correction Ophthalmoscopic Findings 

1 F @  OR.z E., 20/25 Peripheral lenticular opacities; dense hyaline deposits in 
L. E., 20/80 both maculas 

2 F SS R.E., 20/2 More pigment displacement and metamorphopsia in left 
L. E., 20/15 eye; hyaline deposite denser in left eye 

38 F 49 «RB. E., 20/15 R. E., some hyaline deposits; L. E., more hyaline bodies in 
L. E., 20/25 macula with pigment displacement 

4 F 8 # R.E., /30—1 Mature cataract in left eye; few peripheral opacities of 
L. E., perception lens in right eye with dense hyaline deposits; unusual 
of hand move- pigment deposits on cornea of each eye 
ments 

5 FP 6 R.E., 20/25 Few opacities of vitreous; dense small hyaline deposits in 
L. E., 20/25 both maculas 

6 M 7 # &B.E., 20/200 Some peripheral lenticular opacities; dense hyaline 
L. E., 10/200 deposits in both maculas 

7 PF % 8B.E., 20/2 Retinal arteriosclerosis 
L. E., 20/30— 

8 F 70 R.E., 8/70 Nuclear cataract in right eye; hyaline deposits in left eye 
L. E., 2/25—2 

9 F 7 R.E., 20/30 Dense hyaline bodies in right macular region; central 
L. E., 20/20 scotoma in right eye only 

10 F 6 R.E., 20/30 lana Se aline deposits in macular areas; red area in right 
L. E., 20/25 fovea. developed in four years; vision reduced to 20/200 

1 F @ BE., 20/30 me ts deposits and fine pigment displacement in 
L. E., 20/30 both macular regions 

12 M S&S B.E., 20/0 Dense small hyaline deposits in both central areas; slight 
L. E., 20/20 Pigment displacement 

13 F @© RE., 20/50 eS er cee ne One Eanes Camens: te 
L. E., perception macula; L. E., thrombosis of central] vein 
of light 

“4 F %@W RE, 20/30 Diffuse fine hyaline deposits in both maculas; no pigment 
L. E., 20/40 changes 

6 F #8 R.E., 9/13 Dense hyaline deposits and fine pigment displacement in 
L. E., 20/15 both maculas 

146 FPF s6 R.E., 20/15 —— hyaline deposits in both macular areas; slight pig- 
L. E., 20/15 t disturbance 

177 FP S&S R.E., 20/100 2. z ee et taract prevents view of fundus; L. E., 
L. E., 20/40 nuclear sclerosis; dense hyaline deposits and moder- 

ate ate plement changes in macula 

8 M 4 #=&B.E., 20/70 Dense hyaline deposits in both maculas 

L. E., 20/100 











It is seen that some cases are included in which there was slight 
visual loss. The patient in case 2, for example, had vision of 20/20 in 
the right eye and 20/15 in the left. She was conscious, however, that 
vision had been less distinct in the left eye for the past year, and a small 
relative central scotoma could be made out in the left field only. Hyaline 
deposits in both macular areas had been seen at examinations two and 
three years before, being especially dense in the macular regions. In 
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1939 for the first time some pigment displacement could be seen about 
the deposits. This was slight in the right eye but more marked in the 
left. 

Cases 1, 2, 3, 4 and 5 illustrate the early stages of the condition, 
all patients being certain of a definite loss of vision, usually with 
metamorphopsia. In all cases the hyaline deposits were especially dense 
in the region surrounding the nerve and including the macula. Deposits 
of pigment were finely granular and often slight but were present in 
all. The peripheral fields were normal, changes being limited strictly 
to the central area. The hyaline deposits were always deep to the retinal 
vessels and varied in size from large ones three to four times the 
diameter of the large retinal arteries to those less than the diameter 
of an artery. Only those cases were included in which the deposits 
were unusually numerous and close together and involved the macular 
area itself. A number were excluded because of central opacities of the 


Fig. 1 (case 12).—Retinopathy in the right eye due to hyaline deposits. 


lens which could account for the visual defect. A few in which there 
were opacities of the lens were included, but only those in which the 
fundus of at least one eye could be seen with perfect clearness and in 
which the opacities of the lens could not account for the visual defect 
present. General findings in these cases showed nothing of importance. 
Arteriosclerosis and hypertension were present no more frequently than 
could be expected in this age group, all of the patients except 1 being 
over 48 years of age, the average age being 65. One patient (case 12) 
was a man of 33 (fig. 1). 

There was a tendency for vision to be more affected in the older 
patients, but this was by no means constant. Both eyes showed hyaline 
deposits in all cases, but in some the condition had progressed to the 
stage of retinal degeneration in only one eye. 

In case 10 vision dropped from 20/30 in the right eye and 20/25 
in the left eye at the age of 67 to 20/200 in the right eye and 20/25 
in the left eye four years later. A small red area could be seen in the 
right fovea, where thinning of the retina was most extensive. In case 17 
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at the age of 55 vision was reduced to 20/40 in the left eye chiefly as a 
result of the deposits (fig. 2). In case 18 at the age of 45 vision was 
20/70 in the right eye and-20/100 in the left eye with no other cause 
apparent except the dense hyaline deposits. Hemorrhages were never 
seen in the uncomplicated cases. In case 13 vision was 20/50 in the 
right eye at the age of 60. The left eye had suffered thrombosis of the 
central vein. The greatest reduction of vision due to the hyaline deposits 
alone was in case 6, that of a man of 74, Here a few peripheral opacities 
of the lens were also present, but they did not interfere with a clear 
view of the fundus. Vision was 20/200 in the right eye and 10/200 in 
the left eye. 

No history of a hereditary factor was obtained in any of our cases. 
Other members of the family were not usually examined, however, and 
hence the possibility of such a factor cannot be excluded. Progress of 
the visual loss was exceedingly slow in the patients observed for a 
number of years. 


Fig. 2 (case 9).—Retinopathy in the right eye due to hyaline deposits. 


In differential diagnosis the only two conditions which need be con- 
sidered are: senile cystic macular degeneration and so-called Gunn’s 
dots. While the former condition may be associated with a few hyaline 
deposits in the neighborhood of the macula, we believe that it has not 
been described in eyes showing the large number of deposits just in the 
macular region illustrated in our cases. In cystic degeneration the loss 
of vision is usually much more marked than would be expected from 
the fundus picture, while in degeneration due to hyaline deposits the 
reverse is the case. In case 9, for example, the deposits were exceed- 
ingly extensive and closely packed, with rather marked pigment dis- 
placement, yet vision was 20/30 in the poorer eye and it had shown 
little loss during two vears’ observation ** (fig. 3). Jt is easy to explain 


22. Since writing these facts the patient has returned with vision reduced 
to 4/200 in the right eye. She stated that vision failed six months before. A mass 
of ngwly formed tissue is present in the macular area with hemorrhages in the 
deeper layers. This places the case in the class described in table 2, in which 
hyaline deposits were associated with central disk-shaped retinopathy. 
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this when it is remembered that degeneration due to hyaline deposits is 
purely the result of pressure, while in cystic degeneration the retinal 
elements themselves are the seat of a primary degeneration. The great 
difference in prognosis in the two conditions seems to us of no little 
importance, since in these two conditions an accurate prognosis is about 
all which can be offered to the patient. In degeneration due to hyaline 
deposits a slow progress undoubtedly does occur which may at an 
advanced age make reading impossible, but this progress is much slower 
and the degree of visual loss usually much less severe than in cystic 
degeneration. With the Friedenwald ophthalmoscope or with red-free 
light the finer diagnostic changes in the inner retinal layers can be seen 
in cystic degeneration. 

As regards Gunn’s dots, there should really be no difficulty, but 
statements seen in the literature suggest that the matter is not universally 
clear. Thus Horniker and Bailliart both referred to Gunn’s dots and 
drusen as if they were synonymous. We can do no better than to quote 


Fig. 3 (case 17).—Retinopathy in the left eye due to hyaline deposits. 


Gunn’s original description.** They are, according to his article, “very 
discrete, yellowish white, shining dots in the retina for some distance 
around the disk. These dots are remarkably equidistant from one 
another and are situated anterior to the largest retinal blood-vessels, 
each being less than 4% the diameter of a large vessel.” They were seen 
in young persons as well as in older ones in his cases; they showed 
no tendency to progress and did not affect vision. The histologic pic- 
ture of Gunn’s dots has not, to our knowledge, been studied, but their 
location is definitely in the innermost retinal layers or even in the 
internal limiting membrane itself. This should suffice to distinguish 
Gunn’s dots from the hyaline bodies of the lamina vitrea, which are 
always deep to the retinal vessels and usually much larger. 

A third condition may be mentioned, retinitis albescens punctata. 
In this condition numerous shiny white deposits are scattered all over 
the fundus, being located usually in the inner retinal layers. The typical 


23. Gunn, D.: Tr. Ophth. Soc. U. Kingdom 3:110, 1883. 
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condition is associated with night blindness with contraction of the visual 
fields, so it apparently represents a primary degeneration of the visual 
cells resembling retinitis pigmentosa, except that pigment deposits are 
scanty or absent. 

In addition to these typical cases, in most of which there was slight 
or only moderate visual loss, we found records of 9 patients in whom 
the occurrence of unusually dense hyaline deposits in both eyes was 
associated with the central disk-shaped retinopathy of Kuhnt and Junius 
in one eye or in both eyes. As will be seen in table 2, in cases 10 and 14 
there were raised connective tissue masses in both macular regions, 
while in the others such masses were present in only one eye, the other 
eye showing only a rather marked reduction of vision associated with 
extensive hyaline bodies. In case 15 there were hemorrhages in both 
macular regions, but with the formation of new connective tissue only 
in the right eye (fig. 4). In the left eye vision has dropped only from 


Fig. 4 (case 21).—Central disk-shaped retinopathy due to hyaline deposits. 


20/30 to 20/40 during two years’ observation. The patient showed the 
most extensive development of hyaline bodies that we have seen. They 
were large, and many were brilliantly refractile. He had been treated 
for syphilis, had moderate hypertension and had had occasional periods 
of increased intraocular tension. Hemorrhages were seen in only one 
other case, case 14. They were seen in none of the cases cited in 
table 1. 

During the time in which these cases were seen, 35 cases of typical 
central disk-shaped retinopathy have been seen without the presence of 
hyaline bodies. In most of the cases both with and without hyaline 
deposits evidences of generalized hypertension and arteriosclerosis have 
been no more marked than is customary in the age group affected. The 
retinal vessels themselves have shown, as a rule, surprisingly slight 
evidences of arteriosclerosis, the arteries being abnormally small in few 
of the series. A number showed moderate arteriovenous compression, 
but none showed hemorrhages or deposits outside of the central area. 
In several the well known association with circinate retinopathy was 
noted. 
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Since it is generally agreed that an infectious origin can be ruled 
out in the cases of central disk-shaped retinopathy, it has naturally, 
along with other fundus changes occurring in old age, been ascribed 
by many observers to arteriosclerosis of the retinal or choroidal vessels. 
Kuhnt and Junius,** although they recognized the absence of marked 


TABLE 2—Daia on Cases of Central Disk-Shaped Retinopathy Associated 
with Extensive Hyaline Deposits 








Vision with Best 
Case Sex Age  Oorrection 


19 -M 71 R.E., 2/200 


L. E., 10/200 


R. E., limited to 
counting fingers 
L. E., 20/40 


R. E., 10/100+1 
L. E., 5/200 


R.E., 4/200 
L. E., 20/30—2 


R. E., 20/100 
L. E., 20/70 


R. E., limited to 


counting fingers at 
2 feet (1.1 cm.) 


L. E., 20/40 
R. E., 20/100 
L. E., 20/40 
R. E., 10/70 
L. E., 10/70 


R. E., 20/50 
L. E., 20/50 


Ophthalmoscopic Findings 


R. E., many large hyaline deposits about nerve and in 
master region; raised mass in macula with pig- 
‘ment about it 


L. E., sata as right eye, yoge hyaline deposits were 
smaller; more pigment macula 


R. E., large raised mass in macula; numerous hyaline 
deposits 


L. E., many hyaline deposits in macula and around disk; 
poor vision noted in left eye for only six months 

R. E., aense hyaline bodies; also synchysis scintillans 

L. E., many hyaline bodies about disk; raised mass in 
macula 

R. E., large area of pigment displacement and new con-- 
nective tissue in macula raised 2 diopters 

L. E., —_— a hyaline bodies in macula and elsewhere 
in dus 


R. E., mass in macula raised 2 diopters; many small but 
dense hyaline bodies 


L. E., hemorrhage out from disk with edema extending to 
macula; dense hyaline bodies in macula 


R. E., gray mass in macula; recurrent hemorrhages about 
. near and dense shiny hyaline deposits all over 


L. E., very dense hyaline bodies; several hemorrhages 
about macula 


R. E., soeet, Gane se mendes many hyaline deposits 
deep in retina in macular region 


L. E., many hyaline deposits in macula 

R. E., dense hyaline deposits, edema and pigment deposits 
in macula 

L. E., hyaline deposits; raised mass in macula 


Dense hyaline deposits and disk-shaped elevated mass in 
both maculas; marked angiosclerosis 





arteriosclerosis in most of their cases, were inclined to believe that 
some type of vascular degeneration in the retina was the primary cause. 
And yet, if one goes over the few cases in which histologic examina- 
»tion has been made, a fairly strong body of evidence is found pointing 
to an entirely different pathogenesis. Kuhnt and Junius cited the works 
of Michel, Pagenstecher and Axenfeld, who described marked changes 
in the lamina vitrea. In Michel’s case the membrane was immensely 


24. Junius, P., and Kuhnt, H.: Die scheibenférmige Entartung der Netzhaut- 
mitte (Degeneratio maculae luteae disciformis), Berlin, S. Karger, 1926. 
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thickened with large excrescences resembling hyaline deposits. In 
Axenfeld’s case a definite break in the lamina vitrea was seen with 
vessels growing through it-from the choroid. Behr ** found degener- 
ative changes in the lamina vitrea with a number of vessels growing 
through it into the choroid. He expressed the belief that the primary 
cause of the condition was a senile or nutritional defect in the elastic 
system of the choriocapillaris and lamina vitrea, which allowed a 
transudate to collect beneath the pigment epithelium. From this the 
connective tissue developed by proliferation of pigment epithelium and 
growth of new vessels from the choroid. Paul,** Wolfflin,?” Vogt,?* 
Rintelen,?* Braun *° and Verhoeff and Grossman * all found defects 
of varying size in the lamina vitrea with, as a rule, other signs of 
degeneration. Only Hanssen,*? Elschnig ** and Seefelder * found the 
lamina vitrea to be intact, and of these Hanssen found other degener- 
ative changes in the membrane which caused him to agree with Behr’s 
theory. The membrane was intact in the third case of Verhoeff and 
Grossman, but this was not a typical case. Most of the authors who 
found such changes expressed the belief that the hemorrhages so com- 
monly observed are secondary to the degenerative changes described, 
arising only when new thin-walled vessels had grown into the mass 
from the choroid. Verhoeff and Grossman, however, stated that hemor- 
rhage in the choriocapillaris is the primary phenomenon, causing rupture 
of the lamina and the formation of a transudate in front of it. What 
part the pigment epithelium plays in the process has been a subject of 
debate. Braun, for example, expressed the belief that the connective 
tissue mass is derived entirely from the choroid, while Rintelen and 
others have apparently shown that the pigment epithelium may pro- 
liferate to form masses of spindle cells such as are found beneath the 
retina. The retinal changes are now generally admitted to be secondary. 
Only one observer, Seefelder, has seen a retinal vessel enter the mass 
directly. 

We are able to show sections which give added evidence that the 
primary change is in the lamina vitrea rather than in the vascular 


25. Behr, C.: Ztschr. f. Augenh. 69:1, 1929. 

26. Paul, cited by Rintelen.*® 

27. Wolfflin, E.: Klin. Monatsbl. f. Augenh. 88:567, 1932; Arch. f. Augenh. 
117:33, 1926. 

28. Vogt, A.: Ztschr. f. Augenh. 87:173, 1935. 

29. Rintelen, F.: Ztschr. f. Augenh. 92:306, 1937. 

30. Braun, R.: Arch. f. Augenh. 110@:535, 1937. 

31. Verhoeff, F. H., and Grossman, H. P.: Pathogenesis of Disciform 
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system. The case was not of the typical senile variety or sections would 
not have been available. 


Mrs. J. H., aged 29, had noticed poor vision in the left eye five months before 
one of us saw her. Vision was 20/15 in the right eye and 2/200 in the left eye. 
The peripheral fields were normal, but the left central field showed a large 
absolute central scotoma. The right fundus was normal. The left fundus is 
shown in figure 5. The large brownish gray mass in the outer part of the macular 
area was raised 1 diopter. With the Friedenwald ophthalmoscope it appeared 
solid, and what appeared to be a hemorrhage could be seen beneath the retina 
at the outer border of the mass. A period of observation was advised, but when 
after several weeks the referring ophthalmologist reported further growth of the 
mass and an increase in the scotoma, it was agreed that enucleation was the 
safest procedure, 

Sections showed an essentially normal anterior segment. In the macular 
area was a flattened mass measuring 2 to 3 mm. in extent. This was seen to 
consist in part of the thickened retina containing large areas of cystic degeneration 
and of a layer of closely packed fibrillar spindle cells situated between the retina 
and the lamina vitrea. This was thickest beneath the fovea and became thinner 





Fig. 5 (Mrs. J. H.).—Juvenile form of disciform retinopathy. 


toward the periphery. Normal pigment epithelium was present only at the 
periphery of the mass, while in the area of the mass detached pigment cells were 
seen, some of which had assumed the form of spindle cells. There seemed to be 
no doubt that much of the mass was formed by proliferation of the pigment 
epithelium. The lamina vitrea varied in thickness under the mass, being extremely 
thin in places and showing one minute and one larger defect (fig. 6). Through 
the latter a vessel lined only with endothelium was seen to pass from the chorio- 
capillaris into the mass, communicating with other spaces in the mass containing 
red cells. The retina over the mass showed absence of rods and cones, while 
peripheral to it these cells showed various stages of swelling and distortion. The 
external limiting membrane was irregular and in part absent over the mass, the 
newly formed tissue being here directly adherent to the neuroepithelium. There 
were cysts in the outer molecular layer and marked distortion of the nuclear layers. 
The choroid showed some accumulation of small lymphocytes beneath the mass 
but was otherwise normal. The retinal and choroidal vessels showed no sclerotic 
changes. Cystic changes were present in the retina near the ora serrata, and 
the same small hyaline deposits of the lamina vitrea were present in this area. 


Little mention has been made in the literature of the association of 
hyaline deposits with central disk-shaped retinopathy. They have been 
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found, however, in sections by Michel, Verhoeff, Behr and Rintelen 
and are mentioned as being present in a few clinical cases. If one were 
to include cases in which hyaline deposits of any kind were present the 
association we have described might be most simply explained as the 
coincidence of different senile changes. We included, however, only 
cases in which there were such extreme aggregations of deposits as 
those which caused retinopathy previously described. The high incidence 
of such changes in cases of central disk-shaped retinopathy, 9 out of 
approximately 44, would seem to form only one indication of degener- 
ative changes in the lamina vitrea, as part of the hyaline degeneration 











Fig. 6 (Mrs. J. H.).—Microscopic section showing a defect in the lamina 
vitrea. 


described by Rintelen. The membrane varied greatly in thickness, as 
seen in sections of the eyes in 1 case of the juvenile form. Evidently 
complete defects in the membrane may not be necessary for the produc- 
tion of the typical condition but only an altered permeability which 
permits fluid from the choriocapillaris to collect beneath the pigment 
epithelium. 

Proliferation of the pigment epithelium seems to result from such 
a transudation. If vessels from the choroid do not grow into the result- 
ing mass, hemorrhages may be absent from the picture. This was noted 
in several of our cases associated with hyaline deposits, as it happened, 
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the central plaques being rather smaller than in the average case and 
the visual destruction somewhat less. 

A third type of retinopathy associated with changes in the lamina 
vitrea is that known as angioid streaks, associated in many cases with 
pseudoxanthoma of the skin. The reasons for considering this as a 
systemic degeneration of the elastic tissues need not be discussed here, 
except to mention the recent report of Hagedoorn,** who has: apparently 
shown that the ophthalmoscopic picture of the streaks corresponded in 
his case to clearcut defects in the lamina vitrea, as reconstructed from 
serial sections. We simply wish to present a case in which angioid 
streaks and pseudoxanthoma elasticum were associated with hyaline 
deposits and central retinopathy. 














Thelma C., a part-blooded Negro woman of 29, had always had poor vision. 
It had been imperfectly corrected by glasses for myopia of about 3 diopters. With 
best correction vision in the right eye was 20/50 and in the left eye 20/100. 







Fig. 7 ((Thelma C.).—Angioid streaks in the retina. 


Pseudoxanthoma elasticum of the axillas and neck had been noted since childhood. 
Typical angioid streaks were present about the disks, varying in size from fine 
lines to broad streaks; one of which in the left eye was twice the width of 
the largest retinal vein (fig. 7). In each eye there was an irregular broad white 
streak running from the disk to the macular region. This was in the same level 
as the angioid streaks, and in the right eye one of the larger angioid streaks 
was seen in the middle of the white line extending part way to the macula. The 
white streaks were seen to break up into a network of finer lines in each macular 
region. In each macular region there was also a mass of fine white dots, closely 
packed together, resembling hyaline deposits. In the right eye a larger shiny deposit 
was present below the disk. These deposits do not show well in the photographs 
of the fundus, and we have been unable to locate the patient for further study. 
The white lines from the disk to the macula gave the impression of large defects 
in the lamina vitrea, partly filled by connective tissue from the choroid. 

















SUMMARY 
Hyaline deposits of the lamina vitrea, known as drusen, may, when 
especially large or densely packed, cause a form of central retinopathy. 


35. Hagedoorn, A.: Angioid Streaks, Arch. Ophth. 21:746 (May) 1939. 
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This is due apparently to pressure on the visual cells or to slight 
changes in their locations. Hence the visual damage is usually much 
less than that due to primary cystic degeneration of the retina. The 
picture is the same whether it occurs in the hereditary form known as 
Tay’s or Doyne’s guttate choroiditis or in the form affecting isolated 
members of a family. The conception of a senile or presenile degener- 
ation of the membrane fitting into Treacher Collins’ group of abiotrophies 
seems to explain the condition as well as any other. 

Such deposits are to be distinguished from Gunn's dots which, what- 
ever their nature, are located in the inner layers of the retina and cause 
no visual disturbance. 

Dense aggregations of hyaline deposits in the macular area are asso- 
ciated with central disk-shaped retinopathy in a larger proportion of 
cases than is to be explained by mere coincidence. 

This association is taken to indicate one manifestation of more 
extensive degenerative changes in the lamina vitrea which seem to form 
the most important cause of the changes observed clinically. 

A case of angioid streaks is reported associated with central retinop- 
athy and hyaline deposits. 

| DISCUSSION 


Dr. F. H. VernHoerr, Boston: I did not hear the essayists refer to 
the paper by Dr. Grossman and me on disciform degeneration of the 
macula, presented before this society two years ago. I think we defi- 
nitely established the fact that the cause of the typical senile type of 
this condition is hemorrhage beneath the pigment epithelium, and we 
brought forward strong evidence that the so-called juvenile type of the 
disease is due to serous exudate beneath the pigment epithelium. From . 
the slides shown by the essayists I cannot detérmine the size and exact 
character of the macular lesion in this case. Apparently there was simply 
proliferation of the pigment epithelium with formation of many spindle 
cells and no formation of hyaline tissue. Such proliferation is not 
uncommon elsewhere than in the macula, and in my opinion does not 
constitute disciform degeneration. In our paper it was pointed out that 
senile degenerative changes of the pigment epithelium no doubt pre- 
dispose to hemorrhage from the choriocapillaris with resulting disciform 
degeneration. In the cases of disciform degeneration previously reported, 
in which the tissue has been examined microscopically, one of the most 
notable features has been the slight extent to which the lamina vitrea 
has been affected. 

Dr. ArTHuR J. Bepett, Albany, N. Y.: (Several photographs of | 
fundi were shown.) I should like to call attention to the importance of 
differentiation between exudate, deep hemorrhages and a malignant 
lesion. I am convinced that many eyes are enucleated which might be 
saved if serial photographs were made and correctly interpreted. Macular 
degeneration similar to that found in the presence of angioid streaks 
is not an uncommon finding. I have presented evidence to uphold my 
contention that the degeneration and the streaks are separate lesions. 
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Dr. ArtHuR M. Yupxin, New Haven, Conn.: This paper gives 
me an opportunity to express myself on a finding I believe a number 
of ophthalmologists have made with reference to deposits, such as 
hyaline deposits of drusen, in patients under 40 years of age after they 
have been under observation for years. Invariably when they are 
questioned about their early life I find that they have had quite a 
stormy career as far as nutrition was concerned in their first years; 
they will say they were fed on all sorts of formulas until the right ones 
were found, and they are often “Mellon’s food babies.” It would be 
well for the ophthalmologists who are making such beautiful pictures 
to bear that in mind and include in the histories of these cases a state- 
ment as to the early nutrition. 


Dr. SANFORD GiFForD, Chicago: I am sorry Dr. Verhoeff did not 
hear me say that I would let him speak for himself. I knew from 
reading his paper that he had a different opinion, and I thought that if 
I discussed his paper he would want to discuss it over in. Asa 
matter of fact, there were ruptures in the lamina vitrea in 2 of Dr. 
Verhoeff’s 3 cases. The only question is whether the hemorrhage was 
a —, factor, as he thought, or whether it was secondary. In the 
case in the early stage there was no rupture in the lamina vitrea, but 
there was exudate. According to Behr, something happens to the 
lamina vitrea which is not necessarily a rupture; fluid gets in front of 
it, and if there is a definite defect, the vessels grow from the choroidal 
capillaries. There is only one man who has seen one of the retinal 
vessels growing into a mass, and that is Seefelder; usually the hemor- 
rhages come from the choroidal vessels. I do not want to confuse 
the fact that I am talking about two different conditions. I am talking 
about central degeneration due to hyaline deposits alone, and secondly 
about the association of hyaline deposits with disk-sha soaimseeatd 
of Kuhnt and Junius. I was also talking about one other thing whi 
I did not have time to discuss and which I did not want to start an 
argument about with Dr. Verhoeff, and that is angioid streaks. There 
is a recent article by Hagedoorn which seems to show that these angioid 
streaks are ruptures in the lamina vitrea. It was published recently in 
the Arcuives (21: 746 [May]; 935 [June] 1939), and I think that 
there is some relationship between ruptures and angioid streaks, 

I think I also mentioned Dr. Bedell, and I should say his pictures 
in his atlas are the only ones I could find in the American literature of 
this fundus picture. 

In answer to Dr. Yudkin, I personally do not think that original 
nutritional factors are important in this condition because of the 
hereditary history which occurs in Tay’s familial choroiditis. There was 
certainly nothing in these cases pertaining to nutrition, and I believe 
these isolated cases are of the same nature in all respects. 





ROLE OF STATES OF ANXIETY IN THE PATHO- 
GENESIS OF PRIMARY GLAUCOMA 


MARK J. SCHOENBERG, M.D. 
NEW YORK 


It is the contention of this paper that the eyes of some patients 
with glaucoma register states of anxiety just as those of other persons 
with glaucoma record changes in weather, poor illumination, poorly 
balanced diets, cardiovascular disturbances, acute, febrile diseases and 
sudden increase of blood pressure. | 

This contention is based on data obtained by the study of the emo- 
tional life of patients suffering from glaucoma and on the meager data 
found in the ophthalmologic literature. The significance of acknowl- 
edging the existence of a relation between the “psychic” and “organic” 
factors in glaucoma lies in the fact that it brings one a little nearer to 
the understanding of the pathogenesis of this condition. 

The heads under which the subject will be treated in this paper are 
as follows: 


Report of Cases 

A Review of the Disturbances of Physiologic Processes Caused by States of 
Anxiety and Their Anatomic Substratum 

Relation Between States of Anxiety and Hypertensive Crises in Glaucoma 


REPORT OF CASES 


The cases reported here are all of primary glaucoma. The diag- 
nosis has been based on careful examinations during long periods of 
observation. The history of the illness, the study of the size of the 
cornea, the depth of the anterior chamber, the size and reactions of 
the pupils, the biomicroscopic findings, the appearance of the optic 
disks and the retinal and anterior ciliary blood vessels, observations 
made at perimetric, scotometric and campimetric examinations and with 
the tangent screen and the response of the ocular tension to provocative 
tests (the reaction of the pupils to light, convergence and drugs) have 
been mainly the data on which the diagnosis has been based. For 
practical reasons and avoidance of repetition, none of the findings 


Read before the Section of Ophthalmology of the New York Academy of 
Medicine, April 17, 1939. 

This paper is the first of two related papers, the second of which, entitled 
“Psychosomatic Interrelations: Their Therapeutic Implications in Glaucoma,” 
appears in this issue of the ArcHIvEs, page 91. 
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elicited by the routine examinations was mentioned in individual case 
histories. ; 

An attempt was made to obtain information regarding states of 
anxiety from the patient’s life history. On account of the limited space 
only essential data are recorded here. 


Case 1—L. T., a garage owner, came under my observation seven years 
before the writing of this report, at the age of 39 years, with signs and symptoms 
of bilateral simple glaucoma. The left eye was operated on, and the tension 
remained normal without the aid of local medication. The result has remained 
good from every point of view. For reasons irrelevant to the subject of this 
paper, the right eye was not operated on. The patient consented, however, to 
call regularly every month for observation and advice. 

The tension in the right eye could be maintained within normal limits only 
by using regularly local medication. In the course of the past seven years the 
patient found that “under normal circumstances” the instillation of drops in 
the right eye at 11 a. m. and 5 p. m. sufficed to prevent the appearance of 
rainbow rings or of any unpleasant feeling in or around the eye. On the other 
hand, he became convinced that the “abnormal circumstances” which brought 
about the feeling of tightness in the eye, cloudy vision or perception of rainbow 
rings were emotional upsets. He stated repeatedly that when he was on a 
vacation, away from business and relaxed, the eyes felt better. 

In September 1935 he was subjected to an emotional shock by a death in his 
family. The ccular tension in the right eye was found to be 15 mm. of mercury 
higher than it had been for some time before, although the drops had been instilled 
as usual, 

In January 1937 the ocular tension was found to be 36 mm. of mercury. On 
talking over with me the probable reasons for this ocular hypertension, the 
patient volunteered the information that he had had serious business worries. 

On March 11, 1938, the patient stated he had noticed that within two hours 
after excitement he began to see rainbow rings around lights with his right 
eye only. Even “slight arguments” with his wife were recorded by the right eye. 
When listening to political speeches broadcast about enemy countries the right 
eye felt annoyed. Whenever he was being rushed the right eye was uncomfortable. 

For years he had observed that the right eye was comfortable when the 
instillations were made at 11 a. m. and 5 p. m. The eye “resented” even one-half 
hour delay. However, when going for week-ends to his country home, he could 
postpone the use of drops for one to one and a half hours without feeling any 
discomfort. Under “normal circumstances” the eye felt no discomfort after the 
instillation of the drops, but after excitement he felt a cramp in his eye after 
using the drops. If the patient was annoyed or upset at 4:30 p. m., he was 
certain to see rainbow rings within two hours, even if the drops had been used 
at the regular time (5 p. m.). The patient found that the best way of prevent- 
ing attacks was to use drops of pilocarpine 2* before and after business interviews 
or whenever he had gone through difficult situations or emotional upsets. 


1. Circumstances excluded the possibility of carrying out lengthy psycho- 
analytic surveys of the patient’s personality. But even the relatively short time 
of interrogating yielded a surprising amount of information. Of course, a deeper 
study of the patient’s emotional life is likely to uncover most valuable data. 

la. Pilocarpine hydrochloride was used in this and in subseauent cases. 
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In this case a patient is being dealt with whose right eye (which 
had not been operated on) became a faithful and delicate recorder of 
his states of anxiety. Laat 

One may attempt to interpret this situation as “autosuggestion,” 
and, superficially, this interpretation sounds plausible. 

Past experiences, over a period of several years, have taught this 
patient that states of anxiety (worry, fear of explosions or of fires in his 
garages, labor trouble, insecurity of income and quarrels) bring about 
minor attacks of ocular hypertension accompanied by the usual symp- 
toms (cloudy vision, rainbow rings and an uncomfortable feeling in 
and around the right eye). It is therefore logical to assume that when- 
ever the patient is subjected to emotional stress he will expect a recur- 
rence of these symptoms. This is not autosuggestion. It is knowledge 
derived from past experiences. Besides, the assumption that a rise of 
ocular tension is brought about by autosuggestion does not explain 
anything and does not bring the problem nearer its solution, because 
the questions immediately rise: How does autosuggestion bring about 


a rise of ocular tension? By what mechanism would a mental process 
of this kind raise the ocular tension? 


Case 2.—B. K., a housewife, came under my observation in December 1936, 
at the age of 43, with simple glaucoma in the left eye. (The right eye had been 
operated on for glaucoma some months before.) She complained of frequent 
attacks of headaches, “eyestrain,” rainbow halos around lights and cloudy vision. 
These attacks had their inception seven years before the preparation of this 
report, about the time when her husband, who had been a drunkard for years, 
began to break up things in the home. The patient complained of general weak- 
ness, nervousness and mental depression and insisted that the attacks in the eyes 
appeared after emotional upsets. She stated that her sleep was poor, that she 
was often nauseated and had crying spells and that she and the children lived 
under a continuous dread of what might happen when the father came home 
in the evening. She was easily upset. In the course of time and gradually 
the patient unfolded the story of her life. She had been married for about twenty 
years and was sexually frigid. The marital relations were never good. Her 
husband’s reaction to her sexual deficiency at the beginning was to get drunk 
only occasionally ; later he did so frequently, and the more he behaved “shamefully” 
the more frigid the wife became. Here was a situation which was much too 
involved for me. A psychotherapeutist with a solid medical knowledge might 
have been able to straighten out conditions. But there was no inclination to 
cooperation on either the husband’s or the wife’s side. Even pharmacologic treat- 
ment could not be carried out punctually. Surgical intervention was refused, 
since the operation on the first eye had been far from successful. 


Case 3.—L. D., an engineer-inventor aged 63, complained that for the past 
year he had attacks of blurred vision, rainbow halos and dull pain around the 
right eye. Two years previously, only a few months before the appearance of 
symptoms of glaucoma, the patient had an accident which gave him a broken 
knee and concussion of the brain. 

A diagnosis was made of subacute glaucoma in the right eye and simple 
glaucoma in the left eye. 
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The tension in the right eye was —65 mm. and in the left eye 13.5 mm. 
Applications of ice and frequent instillations of a 2 per cent solution of pilocarpine, 
reduced the tension in the right eye to 17 mm. of mercury within one day. 

The history of the relation between his states of anxiety and his attacks of 
ocular hypertension is illuminating. 

On the evening of Sept. 23, 1937, the patient had a five hour conference with 
the promoters of his inventions and became extremely nervous. The right eye, 
which had felt perfectly well during the entire summer, began to trouble him 
that night. The next morning the tension of this eye was 60 mm. of mercury, 
which, however, receded to 16 mm. within two hours with applications of ice 
and frequent instillations of prostigmine and mecholyl. 

On September 30 the patient reported that when working on blue prints, 
calculating, designing and thinking hard the right eye felt “poorer.” 

On Jan. 24, 1938, he informed me he had repeatedly observed that if he 
managed to get a good night’s sleep the attacks of ocular discomfort disappeared 
completely. He knew that excitement was doing harm to his eyes (he became 
easily excited) and that whenever he succeeded in controlling his temper and in 
avoiding excitement he could prevent the attacks. 

In May 1938 he stated that since he had been doing “brain work” the entire 
day he was nervous and easily excitable. Once after having worked continually 
the entire day, he began “to see smoke and rainbows.” When he was nervous (he 
said on September 6) he “felt tension in his eyes.” 

On September 16 he had to wait at the office for some time, which seemed 
unduly long to him; he became very nervous, and when the tension was measured 
it was 72 mm. of mercury in the left eye. Within one and a half hour the 
tension was brought down to 16 mm. by the aid of instillation of pilocarpine and 
applications of ice. 

On November 10 the patient made the characteristic statement that up to 
several months previously he was constantly worried that his small capital would 
not last until his inventions began to bring in returns. A short while later he 
lost his house and his money; he then felt. freed of this state of uncertainty. 
Ever since, his mind had felt relieved and his eyes were better. 

He summarized the relation between states of anxiety and the attacks in his 
eyes in the following manner: The attacks appeared (1) when he was worried or 
mentally upset and (2) when he was doing hard mental work continually for 
many hours. 


Case 4.—S. N. came under my observation nineteen years previous to the 
writing of this report, at the age of 42; he is a writer on political matters, 
highly cultured and intelligent. 

A diagnosis of bilateral simple glaucoma was made. 

The left eye was operated on successfully, and the tension remained normal 
without the use of medication for eighteen years. The right eye, though operated 
on, did not maintain a normal tension without the use of pilocarpine. This 
eye recorded occasionally emotional upsets and states of anxiety. During the 
period of nineteen years the patient repeatedly made the statement that slight 
attacks of blurriness and rainbow halos occurred in the right eye after excitement, 
unpleasant business interviews, worry, “hard mental work” and states of fatigue 
and exhaustion which, as is well known, are accompanied by mental irritability. 
On having to meet people he disliked or on hearing bad news, he had pain in 
his temples. 
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Case 5.—J. R., a paper bag manufacturer, came under my observation when he 
was 50 years of age. One month before his first call he had had a subacute attack 
of glaucoma in his right eye, which yielded somewhat to the half-hearted use of 
pilocarpine. Examination revealed bilateral simple glaucoma. The right eye, which 
showed signs of serious damage to the visual field, was successfully operated on; 
the left eye was treated by the frequent use of drops and applications of ice. 
The patient’s personality and states of anxiety were also surveyed. It took several 
months before the tension in the left eye descended and remained at a safe level 
(around 20 mm. of mercury) under the influence of drops, used only twice a 
day. 

The emotional background of this patient succinctly stated is as follows: Two 
and one-half years before consulting me his business began to recede and he 
was losing money rapidly. This worried him so much that he could not sleep. 
In addition, he followed with great interest the foreign political news, which were 
threatening at the time. This upset him daily for several months. He felt his 
eyes become harder, throbbing and painful whenever he was excited. 

After the operation on his right eye, he concentrated all his attention on that 
eye. Although his visual acuity was better than before the operation, the tension 
staying normal and the eye showing no signs of irritation, he kept on worrying 
about this eye. He also began to have attacks of general weakness, dizzy spells 
and an annoying feeling of tightness in the muscles of his shoulders. Careful 
and repeated examinations by various clinicians led to the diagnosis of nervous 
exhaustion, following a state of anxiety of long duration. 

It is noteworthy that persistent, frequent local treatment of the left eye for 
three to four months finally succeeded in reducing the ocular tension to a normal 
level and later in keeping it there for a whole year, drops being used only once 
or twice daily. 


It is my impression that the lowering of the ocular tension in the left 
eye took place mainly because the tangled financial conditions improved 
and the patient was gradually made to realize that mental relaxation 
and avoidance of states of anxiety were essential for the recovery of 
his eyes. 


Case 6.—S. G., a housewife aged 61, had bilateral glaucoma simplex. She had 
gone through a great deal of trouble. Her husband had been an invalid for 
twelve years. Of five children, two were seriously ill. She came under my 
observation in July 1937. During the first two months of the period of observa- 
tion the tension remained 13 to 16 mm. in the right eye and 13 to 17 mm. in 
the left eye. Only on one occasion was the tension found to be 24 mm. in the 
right eye and 22 mm. in the left eye. 

At the end of August 1937 she lost her husband and a few months later, a 
daughter. She had to move to the son-in-law’s home and take care of an orphan. 
She cried continually and was extremely unhappy. After this, the tension began 
to rise gradually and settled at a higher level: 26 to 28 mm. in the right eye and 
22 mm. in the left eye. A more frequent and intensive medication could not bring 
the tension back to the previous lower level, and the circumstances were such that 
nothing could be done to allay her state of anxiety. 


Case 7—B. R., a woman aged 42, came under my observation on June 24, 
1938, with bilateral simple glaucoma of about four years’ duration. 

On taking the history of her emotional life, it was revealed that she had had 
serious disagreements and quarrels with her husband ever since she was married 
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(twenty years previously). Her sleep had been poor for years. Before the 
glaucoma appeared her husband had lost all his money, and she helped him recover 
some by working sixteen hours a day. Her vision frequently became cloudy, and 
she saw rainbow halos after excitement, mental upsets and crying spells. Similar 
attacks occurred before menstruation and before a change of weather. On listening 
to alarming radio news she usually would become upset and cry. She found 
that she could “stop” the attacks by taking a walk for one-half to three-quarters 
hour and diverting her thoughts from the unpleasantness at home. 


Case 8—S. C. D., a lawyer, came under my observation on Feb. 18, 1927, 
at the age of 44 years. A diagnosis of presbyopia was made. 

In 1934 and during the years following up to the present, the patient has had _at 
infrequent intervals (every few months) attacks of blurred vision accompanied by 
rainbow rings around lights and some pain. The diagnosis was bilateral simple 
glaucoma. 

On Jan. 21, 1939, he reported the observation that undue excitement brought 
about the attacks in his eyes. (Playing bridge for a few hours also was followed 
by this sort of crisis.) 

A survey of this patient’s emotional upsets revealed: 1. He was of a worri- 
some disposition and was always afraid of something that never happened. This 
state of anxiety was intensified by his financial collapse (1929), and it remained 
constant. 2. His sister was demented and gave him a great deal of trouble. His 
wife informed me that whenever the telephone rang the patient became pale 
and trembled for fear something might have happened to the sister. 3. The 
wife was extremely verbose; more or less, verbal skirmishes were taking place 
daily. 

The last attack of “rainbows” and cloudy vision took place after he received 
a telephone message about the sister. This attack lasted four hours in spite of 
the fact that he had used drops of pilocarpine immediately at the beginning of the 
crisis. 


Case 9.—B. B., a salesman, came under my observation in October 1936, at 
the age of 57. A diagnosis of bilateral glaucoma simplex was made. 

The complaint was that for the past three years he had been seeing rainbow 
rings around lights, occasionally having pain in the eye, and that vision 
invariably blurred when he played cards for several hours. The trouble would 
appear in both eyes during the excitement of card playing; when he did not 
play cards only the left eye was subject to occasional blurred vision but no rain- 
bow rings. The symptoms persisted until the ocular tension was permanently 
reduced by a trephining operation. 


Cases 10 and 11.—The history of the following two cases, reported by Seidel,? 
illustrates how anxiety may affect the eyes in the early stage of glaucoma. A 
woman aged 58 and a man of 59 were admitted to the hospital for observation 
and treatment. Each had chronic glaucoma in one eye only. The other eye did 
not show evidence of any trouble. The dark room test, used repeatedly on 
each patient before the admittance to the hospital, had consistently given negative 
results. During their stay in the hospital these two patients were seriously 
frightened. One of them was led to believe by a misunderstanding that bad news 
had arrived from home; the other patient was told mistakenly by one of the 


2. Seidel, E.: Ueber die psychische Beeinflussung des intraokularen Fliissig- 
keitswechsels, Ber. ii. d. Versamml. d. deutsch. ophth. Gesellsch. 49: 336-339, 1932. 
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younger assistants at the clinic that an urgent operation was necessary on the 
good eye. The fright was not followed by an ocular crisis, but the dark room 
test the next day elicited, for the first time, a marked increase of ocular tension 
in the eye which had previously been negative to the dark room test. This 
appeared after one hour’s stay in the dark and returned to normal at the end 
of one-half hour’s exposure to daylight. This positive response was found only 
once in the woman but for six consecutive days in the man. Subsequent 
examinations during the following two years showed no rise of pressure to the 
dark room test. 


These two observations are remarkable not only because of the 
light they throw on the early phase of glaucoma but because they 
demonstrate that states of anxiety may shift the anatomic and physio- 
logic mechanism in the eye in such a way as to bring about a positive 
response to a diagnostic test for glaucoma. 

An interesting case of psychogenic ocular hypertension is also 
reported by Krasso.* The paper should be read in the original. 

The 11 cases here reported should be sufficient to throw into relief 
the possibility that in some glaucomatous patients there may be a 
definite relation between states of anxiety (worry, fear, fright, sorrow, 
disappointment, despondency, self reproach and many other states of 
awareness of distress too vague to be expressed in words) and recurring 
crises of ocular hypertension. 

Some of the reports are fairly convincing; some may not appeal at 
all, especially to those who have never investigated such matters. It 
will take hundreds of reports made by a large number of clinicians to 
clear up the subject somewhat. 


A REVIEW OF THE DISTURBANCES OF PHYSIOLOGIC PROCESSES CAUSED 
BY STATES OF ANXIETY AND THEIR ANATOMIC SUBSTRATUM * 


Physiologic experiments and clinical observations have established 
that states of anxiety cause a widespread and more or less intense dis- 
turbance of the physiologic processes throughout the entire body. 

Some of the effects of states of anxiety are: 


(a) Increase of the liberation of epinephrine ¢ 

(b) Increase of cardiac output 

(c) Shortening of the blood clotting time 

(d) Changes in blood pressure, in metabolic rate and in the distribution of 
the blood to the different parts of the body 


3. Krasso, I.: Ueber den psychischen Einfluss auf die Entstehung von intra- 
okularer Drucksteigerung, Ztschr. f. Augenh. 70:336-339 and 355-384. 1930. (This 
paper contains a good bibliography.) 

4. (a) Best, C. H., and Taylor, N. B.: The Physiological Basis of Medical 
Practice, Baltimore, William Wood & Company, 1937. (b) Rosett, J.: The 
Mechanism of Thought, Imagery and Hallucination, New York, Columbia Uni- 
versity Press, 1939. (c) Cannon, W. B.: Bodily Changes in Pain, Hunger, Fear 
and Rage, New York, D. Appleton and Company, 1920. 
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(e) Increase in the number of red blood cells 
(f) Increase of the cardiac and respiratory rate 
(9) Hyperglycemia 

(h) Arrest of digestion . 

(i) Dryness of the mouth and throat 

(j) Tendency to frequent urination or diarrhea 
(k) Tremors 

(1) Muscular tension 

(m) Pallor or flushing of the face 


(n) Disturbance of attention, memory,' reasoning and judgment and prob- 
ably many others 


The ocular disturbances occurring during acute states of emotion are: 


(a) Increase in the size of the pupils 

(b) Enlargement of the interpalpebral fissure 
(c) Bulging of the eyes 

(d) Hypersecretion of the lacrimal glands 


(e) Spasm of retinal arteries (in older patients), and probably many 
others 


Most of these manifestations are similar to those appearing 
after a sudden and large increase of epinephrine in the blood stream 
(Cannon *). 

The structures which have a relation to the emotional disturbances 
set going in the organism are the thalamus, the hypothalamus, the cere- 
bral cortex (which constitute the highest centers of the autonomic 
nervous system) and the endocrine glands, especially the adrenal and 
the pituitary glands. 

Rosett *” summarized the physiologic anatomy of the mechanism of 
emotions as follows: 


The nerve fibers which convey sensory impulses from the receptor organs end 
in branches in connection with a number of cells in the thalamus. Some of these 
cells, in their turn, send out nerve branches which end in certain small areas in 
the cerebral cortex. Other branches of these cells, however, establish communi- 
cation with cell groups in the hypothalamus, and the cells of the latter send out 
nerve fibers which are connected with the complicated system of nerves and nerve 
relay stations which innervate the blood vessels of the entire body, all the glands 
and all the internal organs. It is this latter system of nerves which is immediately 
responsible for the bodily changes which take place in the emotions [and especially 
in states of anxiety]. 


In chronic states of anxiety, impulses are being sent out from the 
higher centers of the autonomic nervous system (in the thalamus and 
hypothalamus) and produce widespread bodily disturbances similar to 
those observed in acute emotional upsets (terror, anger and similar 


5. Fremont-Smith, F.: The Influence of Emotional Factors upon Physio- 
logical and Pathological Processes, read before the New York Academy of Medi- 
cine, Dec. 2, 1938. 
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emotions), the difference being only a matter of degree of intensity. 
Loss of appetite and of sleep, impairment of clear thinking, pallor of 
the face, disturbance of menstruation and of digestion, impairment of 
energy in general and recrudescence of some diseases testify that bodily 
changes take place also under the influence of chronic states of anxiety. 

The pituitary gland secretes a number of powerful hormones which 
are conveyed by means of the circulation to the highest centers of the 
autonomic system in the thalamus and hypothalamus and to the organism 
as a whole. 








A schema of the lateral view of the cerebrospinal and autonomic nervous 
systems. A indicates the afferent (entering) spinal nerve; B, the spinal ganglion; 
C, the sensory pathway; D, the thalamocortical nerves; E, associated systems; F, 
the corticospinal (pyramidal) pathway ; G, corticothalamic nerves; H, the thalamus ; 
I, the hypothalamus; J, the lateral column of autonomic cells; K, the ventral 
column of motor cells to the skeletal muscles; L, an intercalated nerve; M, the pre- 
ganglionic fiber of the upper part of the autonomic nervous system; N, the 
postganglionic fiber of the upper part of the autonomic nervous system; P, the 
postganglionic fiber of the middle autonomic nervous system; Q, a motor nerve 
to the skeletal muscle, and R, the visceral pathway from the hypothalamus. 
(From Rosett, J.: The Mechanism of Thought, Imagery and Hallucination, 
New York, Columbia University Press, 1939.) 
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It is well known that in states of emotional stress there is a marked 
increase of epinephrine-like substances in the blood and tissues, orig- 
inating in the adrenal medulla and at the sympathetic nerve terminals. 
The secretory function of the medullary portion of the adrenals is under 
the control of a nucleus situated in the floor of the fourth ventricle, and 
this nucleus is in direct anatomic relation with the highest regulating 
centers of the autonomic nervous system. 

To summarize: 

(a) States of emotion are evolved in the same regions of the brain 
in which are located the highest centers of the autonomic nervous 
system. 

(b) The adrenal and pituitary glands are functionally connected with 
the autonomic nervous system and participate in the activity of the 
mechanism of emotions. 

(c) The effects of emotions are transmitted throughout the entire 
organism by means of the autonomic system and the hormones of the 
pituitary and adrenal glands. 


RELATION BETWEEN STATES OF ANXIETY AND HYPERTENSIVE 
CRISES IN GLAUCOMA 


The previous section has indicated that the autonomic nervous system 
and the endocrine glands reach every organ and tissue in the body, the 
eyes, of course, not excepted. 

The question which constitutes the principal topic of this paper is 
whether states of anxiety affect glaucomatous eyes in a somewhat 
different manner than normal eyes, and, if so, in which way? 

There is much evidence to show that (a) the two parts of the 
autonomic nervous system (the sympathetic and parasympathetic) are 
out of balance within the glaucomatous eyes * and that (b) states of 
anxiety have a different effect on glaucomatous eyes than on normal eyes. 

Some evidences for (a) are: 


1. The power of accommodation is diminished, and there is a 
tendency for the pupils to be somewhat dilated (underaction of the para- 
sympathetic system). 


6. (a) Inman, W. S.: Emotion and Acute Glaucoma, Lancet 2:1188-1189, 
1929; Emotion and Eye Symptoms, Brit. J. Psychol. (M. Sect.) 2:47-67, 1921; 
The Emotional Factor in the Causation of Diseases of the Eye, Tr. Ophth. Soc. U. 
Kingdom &5:423-434, 1935. (b) Sussman, R.: Psyche und Auge, Klin. Monatsbl. 
f. Augenh. 81:103-109, 1928. (c) Lagrange, H., in discussion on Bidault, R.: Le 
traitement médical général du glaucome, Bull. Soc. d’opht. de Paris 49:446-507, 
1937; La sympathose glaucomateuse (remarques sur la crise de glaucome), Bull. 
Acad. de méd., Paris 120:234-238, 1938; Douleur viscérale, sommation glaucoma- 
teuse, Arch. d’opht. 49:741-742, 1932. (d) Traquair, H. M.: Glaucoma, with 
Special Reference to Medical Aspects and Early Diagnosis, Brit. M. J. 2:933-938, 
1935. 
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2. A solution of epinephrine hydrochloride (1: 1,000) dilates the 
pupil when instilled in the fornix of a glaucomatous eye which is not 
under the influence of a miotic, but it does not dilate the pupil in a 
normal eye of a normal person. 


3. Pupils of glaucomatous eyes usually need a stronger solution of 
pilocarpine for contraction (showing that the parasympathetic innerva- 
tion of the sphincter pupillae is hypotonic). 

4. Atropine in usual doses increases appreciably the intraocular 
pressure in the glaucomatous eye ; the intraocular pressure of the normal 
eye is not increased by ordinary doses of atropine. 

5. Ordinary doses of pilocarpine and physostigmine salicylate reduce 
appreciably the ocular tension in a certain group of glaucomatous eyes, 
while the tension in normal eyes remains unaffected. 

6. Drugs with a specific action on the autonomic nervous system 
have also a specific action on glaucomatous eyes. 


7. Emotional upsets, febrile diseases and sleeplessness, which have a 
strong unbalancing influence on the function of the autonomic nervous 
system, also have a tendency to increase the ocular tension. 

As evidences for b, proving the effect of states of anxiety on glau- 
comatous eyes, one could mention the following facts : 


1. The cases reported in the first section of this paper present such 
evidence. 


2. The ophthalmologic literature contains reports (vague and meager, 
though they are) of attacks of acute glaucoma following violent 
emotions.°® 

3. There is scarcely an ophthalmologist of experience who has not 
encountered some cases of glaucoma in which a recrudescence of the 
condition was not attributable to states of anxiety. 


4. Many patients, when permitted and encouraged to talk, have 
described minor or major attacks of glaucomatous crises during or 
following states of anxiety. 


5. There is no case on record of an attack of glaucoma in a normal 
eye following an emotional upset. 


CONCLUSIONS 


In a certain percentage of cases states of anxiety act as a precipitating 
factor for the development or maintenance of a high intraocular pressure 
in glaucomatous patients. 

Some of the glaucomatous crises are therefore preventable by proper 
attention to the patient’s emotional life. 
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DISCUSSION 


Dr. SmitH Ey JELLiFFE (by invitation): ’Tis a maxim of ancient 
lineage that “fools rush in where angels fear to tread,” but as what 
rushing I may indulge in is limited to ten minutes, the episode will not 
be very exciting, especially as I would bring old time thoughts with me. 
What the Homeric Greeks may have thought of glaucoma I do not 
know. They evidently knew it and named it. Certainly by the time 
of Socrates a true psychosomatic monism was fairly entrenched in medi- 
cine, at least for the Scythians if not for the Greeks. These outsiders, 
as Socrates related, believed that without a consideration of, the soul, i. e., 
the body as a whole concept, no real insight could be gained into many 
of the problems of medicine. 

A present day dweller at Harvard, the Modern Athens (at least 
many at Harvard are likely to consider it the intellectual Acropolis of 
this continent), has expressed the thought explicitly after stating that 
the Pilgrim Fathers of the modern scientific imagination were these 
ancient Greeks. Whitehead, of Harvard, in his “Science and the Modern 
World” has put it this way: 

“The concrete enduring entities are organisms, so that the plan of the 
whole influences the very characters of the various subordinate organ- 
isms which enter into it. In the case of an animal, the mental states 
enter into the plan of the total organism and thus modify the plans of 
the successive organisms until the ultimate smallest organisms, such 
as electrons, are reached. Thus an electron within the living body is 
different from an electron outside of it, by reason of the plan of the 
body, and this plan includes the mental state.” 

Naturally the fact is accepted without much emphasis that there are 
always gross or minor accidental happenings that might interfere with 
the serenity of this general point of view, but one is here reminded of the 
principle of psychosomatic monism, which I take it is the central theme 
of Dr. Schoenberg’s paper. What in the Whitehead quotation is 
designated as mental state is partly restated in Dr. Schoenberg’s use 
of the term anxiety. 

The ophthalmologists here are much better equipped than I to discuss 
the innumerable factors of biochemical, physiologic and pharmacologic 
import in the eye microcosm, which in glaucoma is reflecting some type 
of disturbance of the wisdom of the body. 

The fragment which I might bring to the discussion would emphasize 
the need for more precise formulations of the term “anxiety.” In 
thermodynamics one discusses the action of heat units on foreign bodies. 
In order to be of any service, such deliberations must get down to actual 
heat units from absolute zero to the melting temperature of platinum 
or one gets nowhere. Anxieties are dynamic energic situations and not a 
static abstraction. Every tub stands on its own bottom. 

I am not prepared to state that there are as many grades of anxiety 
tensions as there are of heat on the thermodynamic scale, but it is 
imperative to bear in mind that “anxiety” as an abstraction is of little 
service in actual understanding, even if it may be a verbal symbol for 
a warning “stop, look and listen.” 
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Neither can the psychoanalytically oriented psychiatrist be entirely 
satisfied with the conscious manifest descriptions of anxiety, such as are 
well portrayed in the case of histories offered. There are always some 
things deeper and more specific in the general symptoms that go by 
the name of anxiety than appear behind the front of economic distress 
(case 1), alcoholic husbands (case 2), patent right rivalries of the 
inventor (case 3), worry (case 4), business reverses (case 5), husband 
and money troubles (case 7) and loquacious wives (case 9). 

This audience does not need to. be reminded that one of those Pilgrim 
Fathers alluded to earlier, Sophocles, drew a universally present and 
still valid picture of a self-inflicted blindness in the case of Oedipus. 
Blindness is the goal reached by glaucoma. In what sense may it be 
discussed as a compromise reaction of frustration and aggression which 
utilizes a destructive regressive mechanism, bringing the individual into 
an intrauterine environment as black as night? Any conscious logic in 
such a fantastic effort at organ suicide is millions of years away. 

I wonder if I should meet with apprehension if I should hazard the 
conjecture that the eye is the most potentially aggressive of all the senses. 
Is there any organ of the body that can reach out and take hold of 
billions of years of time and billions of miles of space? To pass from 
the sublime to the ridiculous, consider the small detail offered in the 
New York Times of Hitler’s scores of glasses as a small contribution to 
the psychology of an aspect of the aggressive omnipotency wish. 

If short eyesight and omnipotence (in the unconscious) are closely 
equated, any conflict that tends to inhibit omnipotence must have its 
repercussions in the bodily organs. 

There are so many facets to this general problem that any restriction 
to a ten minute discussion brings about annoyance. Thus Dr. Schoen- 
berg, wisely perhaps, said nothing about the general bodily configuration 
of his patients. Other constitutional studies have indicated that the lep- 
tosome habitus and simple glaucoma are intimately equated, while the 
aggressive fighter of the pyknic formation gets inflammatory glaucoma. 
What mental states lie behind these bodily formations? 

I turn aside from the complicated problems of anxiety, inhibition and 
symptoms because it would lead into deeper waters than I can conve- 
niently wade in here. There is practically no thorough analyses of the 
unconscious patients with glaucoma. Dunbar in her masterly collection 
gives some of the available facts. In a sense, perhaps, because my 
own initial studies on certain myopias (1926) “put me on the spot” and 
as some myopias and some glaucomas are equated, these early “specula- 
tions,” as I called them, have been made realities. Blindness as a 
reversible process, as in conversion hysteria, is a story as old as Hippoc- 
rates, but what | have designated as malignant irreversible conversion 
processes are still in need of further study. Inman, Sussmann, Mohr 
and Seidel have started these individual analyses of the unconscious 
process of flight from reality. 

I have no case histories to report. This morning a psychiatric social 
worker mentioned that a patient she had seen was having glaucoma, 
and I asked her to say a few things about it. She said, “This is a 
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young, charming, delightful, educated and well-to-do matron with two 
or three young children” who, if I may interpose a story, got into a 
“situation.” You remember the story of the young man who followed 
the young lady on the street, with ideas, and as he got up to her he 
turned and said, “Well, do you or don’t you?” And she said, “I don’t, 
but you talked me into it.” Something had happened in the life of , 
this young matron which was dangerously near to the situation of 
being talked into it. And how did she respond? What was the nature 
of her flight? What apprehensions arose within her mental systems 
and what was the anxiety that arose as a symbol, as anxiety always 
is a symbol of danger? Emotions are nothing more or less than 
precipitates of ancestral experiences, and the general emotional makeup 
of a person in response to millions of years of ancestral experience 
has a specific application when a particular generalized type of 
emotional (namely anxiety) situation is discussed, which, as I have 
already indicated, is nothing but a warning on the part of the person 
to stop, look and listen. In other words, the instinctual impulses of 
which I have already spoken with regard to the little story I told are 
always active. They have to have some mechanism of control. The old 
theologists, philosophers and psychologists talked about instinct ' being 
regulated by reason, but when the problem of anxiety is discussed, one 
is discussing something a little more specific than the abstraction of 
instinct control by “reason” and/or by “conscience.” 

As I said, I have no case histories to report—only a few scraps, 
in all of which the flight mechanisms from intense aggressive id impulse 
assaults have overwhelmed the patient and an intense super-ego tyranny 
has turned extraverted aggression to introverted self destruction, i. e., a 
typical castration. To present even a thumbnail sketch in terms other 


than those of the special concepts of psychoanalysis would occupy an hour 
or more. 


Dr. JosHuA Rosett (by invitation): I can remind Dr. Jelliffe 
of another patient of his. A number of years ago he reported before the 
Association for Research in Nervous and Mental Disease a case of 
multiple sclerosis in which the disease was either caused or precipitated 
by prolonged emotional stress. I remember how stunned the listeners 
were at the report that mere emotion could be causative of so definite 
an organic pathologic condition. One is no longer stunned by such 
reports. Since that day physicians have learned to understand the rela- 
tion between the emotional state and the coincident and subsequent 
alteration in the tissues. They now know that the essential factor 
underlying an emotion is an activation and, in certain cases, an over- 
activation, of the vegetative and fundamental functions of the body and 
that the normal significance of an emotion is to adjust the organism 
from moment to moment to the changes in his surroundings. For 
example, the emotional state of fright normally results in dilatation of 
the pupil, in an increase of the cardiac and respiratory rates, in an 
increased output of epinephrine and sugar, in a concentration of the 
attention and in a number of other events. In extreme cases these may 
‘attain pathologic proportions. Attention may become concentrated to a 
point where the person is practically unconscious, and the alteration in 
the tissues may leave permanent and baneful traces behind them, the 
cause of which is frequently difficult to detect. 
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In view of these facts, Dr. Schoenberg’s paper, dealing with the 
effects of anxiety, apprehension and worry in determining attacks of 
increased intraocular pressure in glaucoma becomes entirely under- 
standable. The cases which he cited are in themselves sufficiently con- 
vincing, and his outline of the autonomic nervous system as the physical 
,substratum of the emotions is fully corroborative of his thesis. All 
that I can do by way of amplifying his thesis is to call attention to the 
fact that the highest controlling nerve centers of the autonomic system— 
in the hypothalamus—are closely related to the visual apparatus. 

The hypothalamus is a much more prominent structure, with relation 
to the whole brain, in fishes, amphibia, reptiles and lower animals than 
it is in man. As a matter of fact, the human hypothalamus is only 
about one three hundredth part by weight of the rest of the brain. Yet, 
within this small structure are contained nerve centers which preside 
over most of the fundamental functions of the body—temperature bal- 
ance, water and sugar metabolism, the rhythm of sleeping and waking 
and others. Experimental and clinical proof is rapidly disclosing the fact 
that the several nuclear masses have each a specific function. The 
hypothalamus contains a center for the dilatation of the pupil. The 
entire structure is connected by a system of complicated pathways with 
the optic thalamus and the cerebral cortex above, with the pituitary 
gland below and with the brain stem and the spinal cord behind. 

The close association of the emotional mechanism of the hypothala- 
mus with the visual apparatus becomes apparent from the fact that the 
superior surface and the sides of the optic chiasma are buried within 
the hypothalamus and that, as a matter of fact, the optic chiasma in the 
embryo is formed within the hypothalamus. The arterial system from 
the circle of Willis supplies both the hypothalamus and the optic chiasma. 

But there is still much that is not known about the hypothalamus. 
For example, a number of its cells contain colloid inclusions, a fact 
which raises the suspicion that this portion of the brain is possessed of a 
secretory function. If such should prove to be the case, what might be 
the effect of this secretion on the optic pathways, which share with the 
hypothalamus the same blood supply ? 

Dr. Mark J. SCHOENBERG: Because Dr. Jelliffe has mentioned 
Socrates, I wish to call attention to what Socrates had to say about this 
subject twenty-four hundred years ago: “Just as we cannot treat the 
eye without the head, and we cannot treat the head without the body, so 
we cannot treat the body without the soul.” Hippocrates, who had a 
marvelous clinical sense, said that the Thracians were much wiser and 
better physicians than the Greeks because they treated the mind as well 
as the body. 


| 





PSYCHOSOMATIC INTERRELATIONS 


THEIR THERAPEUTIC IMPLICATIONS IN GLAUCOMA 


MARK J. SCHOENBERG, M.D. 
NEW YORK 


During the past three decades many clinicians have become con- 
vinced that a patient is a unit consisting of body and mind, that there 
is a constant interrelation between the two components of this unit and 
that neither of them can be ill or well without the other being in a 
similar condition. The technical term:for this body-mind unit has been 
coined psychosoma, and the interrelation between the two constituents 
is called psychosomatic interrelation. The idea is not entirely new, for 
twenty-four hundred years ago, on returning from military service, 
Socrates told his compatriots that the Thracians were medically ahead 
of the Greeks, that these barbarians knew that the body could not be 
cured without the mind and that the reason why the cure of many 
diseases was unknown to the physicians of Hellas was that they were 
ignorant of the whole. On another occasion, Socrates said: “Just 
as you ought not to attempt to cure eyes without head or head without 
body, so you should not treat body without soul.” Hippocrates, who 
probably lived at about the same time, was of the same opinion: “In 
order to cure the human body, it is necessary to have a knowledge of 
the whole of things.” 

In modern times Ernst Fuchs has warned the ophthalmologic world 
that “we must remember we are treating patients, not eyes, and must 
therefore take into consideration all the physical and mental factors 
which may affect his outlook upon life. . . .”? 

Although the systematic study of the psychic condition of patients, 
of their personalities, their mental conflicts and problems and their 
influence on the rest of the organism have been seriously pursued only 
for a few decades, the coming into being of a new era in medicine ; 
is already being witnessed : the psychosomatic era. 

One may summarize some of the salient ideas concerning the psycho- 
somatic interrelations published during the past thirty years as follows: 


Read at the Seventy-Fifth Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Va., June 5, 1939. 


1. Fuchs, E., quoted by Fasset, E. J.: Some Thoughts on the Psychology 
of Refraction, California & West. Med. 26:53-54, 1927. 
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The relation between psyche and soma acts both ways: (a) Mental 
conflicts, emotional upsets, whether conscious or deeply buried in the 


_*@nconscious, may produce a disturbance of physiologic processes and 


even cause reversible or irreversible organic lesions. (b) There is 
scarcely an organic disease which does not affect the psychic equilibrium 
or does not interfere with the normal pattern of a patient’s personality. 

During the first third of this century, the literature on psychosomatic 
interrelations became so extensive that the necessity arose of collecting 
in one volume the most important contributions on the subject.. Dunbar * 
has published in one volume an excellent survey of 2,358 papers which 
have appeared between 1910 and 1933. (The papers on psychoanalysis 


_ are not included.) These papers concern every specialty of medicine. 


Ophthalmology is represented by ‘a small number of contributions. The 
subject of glaucoma is treated in 8 papers, and only 5 of these have con- 
sidered the subject seriously (if not exhaustively). 

This paper is submitted partly for the reason that many leading 
medical men and several institutions in this country have considered 
the principle of psychosomatic interrelations of sufficient importance 
to introduce it into their routine methods of examination and mainly 
because the rank and file of ophthalmologists have ignored this important 
trend in medicine. As the material on this subject was somewhat 
lengthy and involved, it was divided in two parts. The first part, 
which was presented in a paper entitled “The Role of States of Anxiety 
in the Pathogenesis of Glaucoma,” * included reports of a number of 
cases of glaucoma in which the ocular tension increased under the influ- 
ence of states of anxiety. In this paper are discussed the principles 
of psychosomatic interrelations and the anatomic and physiologic sub- 
stratum of emotions. It points out that the cerebral cortex, the thalamus 
and the hypothalamus (which contain the highest centers of the 
autonomic nervous system) together with the pituitary body and the 
adrenals form one unit within which the extremely complex phenomenon 
of emotions is developed and from which, by the aid of nerve pathways 
and hormones, the emotions are transmitted throughout the entire 
organism. The final chapter of the paper discusses the relation between 
the autonomic nervous system and the eyes and the influence excited 
by states of anxiety on the course of glaucoma. 


2. Dunbar, H. F.: Emotions and Bodily Changes, ed. 2, New York, Columbia 
University Press, 1939. 

3. Schoenberg, M. J.: Role of States of Anxiety in the Pathogenesis of 
Glaucoma, Arch. Ophth., this issue, p. 76. 
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IMPORTANCE OF DIAGNOSIS FOR THE TREATMENT OF GLAUCOMA 


If there is some truth in the contention expressed and argued in 
this previous paper,® that the eyes of some patients with glaucoma react 
to states of anxiety by a rise of ocular tension, it follows that in addition 
to general medical and local treatment of the eyes, the patient’s ego 
and his psychic difficulties and problems have to be treated as well. 
But, since a rational treatment cannot be instituted without a correct 
diagnosis, a few questions concerning the diagnosis of the emotional 
status of the patient need to be considered first. 

Is the patient suffering from a psychic disturbance? What are the 
pattern and the nature of the disturbance? What is its underlying cause? 
Does the psychic disturbance play the role of a precipitating cause of 
glaucoma? 

The physician who is supposed to clear up these diagnostic problems 
has to possess a certain type of personality and a good deal of knowledge 
and training regarding such matters.* At the same time, the cooperation 
of the patient is essential. In a way, the picture of mental conflicts, 
repression, frustration, worry, excitement and distress is to be drawn 
by the patient himself under the cautious and discreet guidance of his 
physician. Once this is accomplished, the therapeutic implications are - 
more plainly visible, both to the patient and to his physician. The fact 
of throwing light on the psychic situation has in many cases a thera- 
peutic action. 


REPORT OF A FEW CASES ILLUSTRATING THE THESIS OF THIS PAPER 


Case 15—L. T. had in the course of time worked out his own psychic 
salvation almost completely. He found that states of anxiety due to financial 
worries, domestic squabbles, labor troubles and the fear of fire or explosions 
in his place of business were almost invariably accompanied by the perception of 
rainbow rings with his right eye. A change of environment, a short vacation in 
Florida or a week-end spent at his country home were sufficient to bring about a 
more quiet state of mind and a complete absence of visual complaints. After 
this situation had been clarified, the patient understood that the way of pre- 
venting attacks of ocular hypertension and deterioration of vision was by avoiding 
or eliminating mental upsets and by curbing overambitious business ventures, 
which are usually linked with increased responsibilities and worries. At the 
regular monthly visits at the office, the handling of this case consisted of routine 
examination of the patient’s eyes and questioning him about his general health 


4. Valuable information can be obtained by studying: (a) Schilder, P.: 
Psychotherapy, New York, W. W. Norton & Company, Inc., 1938. (b) Appel, 
K. E., and Strecker, E. A.: Practical Examination of Personality and Behavior 
Disorders, New York, The Macmillan Company, 1936. (c) Mohr, F.: Psycho- 
physische Behandlungsmethoden, Leipzig, S. Hirzel, 1925. 


5. The complete history of this case and that of the following one is recorded 
in a previous paper.’ 
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(with which he was always satisfied) and about the condition of his eyes. At the 
same time a gently conducted, discreet survey of his attitude toward problems 
concerning his family, business and any other matters that might affect his 
psychic balance was made. In the course of time, a change in the patient's style 
and conception of life became evident. He acquired a certain poise and a desire 
of subduing overambition. He attributed the absence of attacks in the eye to 
the change in his point of view and more calm behavior. 


Case 2.—L. D., an inventor 63 years of age, called at my office on account of 
ocular trouble of several months’ duration. He had subacute glaucoma in the 
right eye (tension, 65 mm. [Schidtz]) and simple glaucoma in the left eye (ten- 
sion, 13.5 mm.). Hourly instillations of pilocarpine hydrochloride and applica- 
tions of ice reduced the tension in the right eve to 17 mm. within twenty-four hours. 

During the two years while under observation, the patient had a number of 
similar attacks at variable intervals. In the course of several months, through 
cautious questioning, the patient cleared up a good deal of the problem which 
puzzled him and me: Why did the attacks appear at certain times and not at 
others? He was instructed to keep a record of the events which preceded the 

onset of his attacks. Gradually he found that mental upsets, especially anxiety, 

were almost always followed by symptoms and signs of ocular hypertension. A 
long and stormy conference with the sponsors of his inventions during the night 
of Sept. 23, 1937 brought about a tension of 60 mm. (Schiétz) in his right 
eye. (This receded to 16 mm. after a two hour treatment with acetylbetamethyl- 
choline chloride [mecholyl] and prostigmine—a reversible situation.) “Hard 
thinking,” calculating and designing for hours used to make him more excitable, 
and under such circumstances the right eye recorded this condition by a feeling 
of discomfort, foggy vision and perception of rainbows. Being an intelligent man, 
a mathematician trained to think logically, the patient soon began to realize that 
repeated atta@ks were injurious to the eye and damaging to vision and that the 
way to prevent the occurrence of such attacks was “to take it easy.” Since he 
began to abandon the feeling of hastiness, the exaggerated eagerness and the long 
hours of steady work, his attacks became less frequent and less intense. 

One day the patient brought along another interesting proof as to the relation 
of the condition of the eyes to that of his mind. He stated that ever since. he 
lost his house (by not paying the mortgage on it) he felt much better. Both 
the mind as well as his eyes felt greatly relieved. The impending loss of his 
home had been the source of great concern for several years. 


These 2 cases, selected from among several others, illustrate how 
mental upsets may have an influence on the eyes of patients with 
glaucoma and how psychodiagnosis established with the aid of the patient 
may have a therapeutic effect. However, no one would yet be justified 
to state that psychic upsets are always the precipitating cause or the 
most important cause of a rise of intraocular pressure. The psycho- 
somatic interrelation in glaucoma is a problem which will need a long 
and careful investigation, and ophthalmologists are the most suitable 
persons to handle this problem. No doubt ordinary procedures, like 
direct questioning of the patient and repeated cautious survey of psychic 
difficulties, give at times unsatisfactory results. In such cases psycho- 
therapeutists and phychoanalysts are more likely to succeed. But their 
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interpretations and conclusions are sometimes liable to be as erroneous 
as those of other clinicians, active in various fields of medicine. The 
position of some professional psychotherapeutists who are inclined to 
focus their attention only or principally on the psyche may be as narrow 
as that of clinicians, who think only in terms of organic diseases. The 
former act as if the patient is all mind; the latter, as if the patient 
consists only of soma. 

The following 2 cases may illustrate how easy it may be to draw 
faulty conclusions. 


Cases 3 and 4—Two sisters, Reva and Anna, are considered together because 
of their remarkable disparate life history and because of the unusual opportunity 
offered us to realize the predominant influence of heredity in some cases of 
glaucoma. 

Reva came under my observation one and a half years before the writing of 
this report, at the age of 57. She gave a history that for the previous eight 
months she had recurrent attacks of blindness. A diagnosis of simple glaucoma in 
each eye was made. 

She had always been a placid person. She thought, talked and did everything 
slowly. Her education was of the lowest, and her intellectual requirements were 
almost equal to zero. She did not experience any difficulties in getting adjusted 
to married life. Besides taking care of her children and husband, there existed 
no other problems for her. She had not suffered from acute or prolonged states of 
anxiety since she came to this country, some thirty years ago. However, before 
she reached the age of 20 she went through four major emotional shocks. 
Within a few years she lost one brother and two sisters. Shortly after this 
she lived through the horrors of a pogrom, revolution and war. While the pogrom 
was taking place she was hiding in the attic of her house, and within three hours, 
so she related, the left side of her scalp became totally gray. In spite of all these 
violent states of anxiety which the patient had to live through, no ocular symptoms 
appeared. They did, however, appear more than thirty years later, when a 
simple, apparently benign glaucoma developed. 

Anna, the sister, who was three years older, did not go through emotional 
cataclysms. She had left the old country at an earlier date. Her temperament was 
as placid as her sister’s. Her psychic background presented no history of unusually 
intense excitement. 

She came under my observation twelve years before the writing of this report, 
at the age of 51. A diagnosis was made of diabetes and acute glaucoma in the 
right eye and simple glaucoma in the left eye. 

The right eye was soon operated on; the left eye behaved well for four years, 
but then acute glaucoma developed, which was treated surgically. 


The subsequent history is not of interest here. The only question 
relevant to the thesis of this paper is: How does it happen that Reva, 
who went through some of the worst psychic experiences imaginable, 
had glaucoma more than thirty years later, and then under the form 
of an easily controllable simple glaucoma, while Anna, who had not 
lived through any harrowing experiences, had acute glaucoma six years 
earlier than her sister Reva? 
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Apparently, the predisposition to glaucoma inherited by both sisters 
was the paramount factor. 

If by some chance only Reva would have been the patient under 
observation, one might have been inclined to believe that the serious 
emotional traumas which had been stored by unfortunate circumstances 
in the unconscious mind for some reason came to life thirty years later 
to precipitate the appearance of the ocular condition. Erroneous con- 
clusions of this kind are likely to be met occasionally in psychoanalytic 
literature. Yet no one can deny the value of psychoanalysis even in 
its present form. The one thing that has to be guarded against is 
accepting blindly any one’s conclusions and interpretations. The way of 
avoiding such errors is at least to familiarize oneself with the funda- 
mentals of psychoanalysis and psychotherapy and, above all, to become 
interested in the personality problems of one’s patients. 

Schilder ** enumerated a number of methods employed by those 
trained in the technic of psychotherapy: (1) discussion with the patient 
about his psychic problems, (2) advice, (3) persuasion, (4) appeal to 
will power, (5) discussion of the past, (6) cathartic hypnosis, (7) free 
association (psychoanalysis), (8) dream interpretation (psychoanalysis), 
(9) interpretation of the mistakes of everyday life, (10) analysis of 
ideologies, (11) analysis of social adaptations, (12) suggestion, (13) 
relaxation and concentration, (14) change of surroundings and (15) 
occupational therapy. 

The multitude of the methods is a warning that one should “not 
overestimate the chances of psychotherapy or underrate its difficulties” 
(Schilder). My own experience has been mainly the result of a keen 
interest in the psychic problems and difficulties of my patients with 
glaucoma. Of the various psychotherapeutic methods enumerated by 
Schiider, those which are linked to psychodiagnosis seem to be the most 
promising of success. The difficulties which are being gradually “dis- 
covered” by the patient himself are more likely to be solved than those 
pointed out by the physician alone. For this reason, advice, persuasion, 
appeal to will power, the physician’s interpretation of everyday mistakes, 
suggestion and the other methods are less likely to succeed. The gradual, 
cautious and discreet inducement of the patient to “list” and discuss 
his psychic difficulties and a study of his dreams by a competent psycho- 
therapeutist are a more certain way for his finding a remedy for his 
difficulties. Any one or any combination of the following remedies—a 
change of surroundings, elimination of sources of friction or reappraisal 
of these sources as to their real existence or seriousness, a readjustment 
to the environment, occupational therapy or an avocation—are likely to 
change the psychic situation for the better and to revert a somatic dys- 
function if it is still in the reversible stage. 
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CONCLUSIONS 


1. A somatic diagnosis without a survey of the patient’s emotional 
life is an incomplete diagnosis. 


2. Psychodiagnosis is essential to psychotherapy. 


3. Psychotherapy is sometimes as essential for patients with 
glaucoma who are under the influence of states of anxiety as somatic 
therapy. 

DISCUSSION 


Dr. J. W. Cuartes, St. Louis: After the Elliot trephine operation 
for glaucoma was demonstrated in 1913-1914 I saw the good Samaritan 
of her village, a woman who nursed the sick, laid out the dead and 
attended all the funerals. She came to me with absolute glaucoma and 
in great pain. I employed trephining. I asked the patient to see me 
once a month after that. The other eye was perfectly normal. She 
came in for a few months, and I advised her to stop her outside activ- 
ities and especially to stop attending funerals. As she neglected to 
see me for a few years, I had the idea she did not entirely obey me. 
After five, or perhaps more, years she came in with acute glaucoma 
in the other eye.. Her 42 year old son had broken his leg. In spite 
of his having a wife, the mother nursed him, and her anxiety expressed 
itself inan attack of acute glaucoma. Her blood pressure was then 
so high and her vision quite low that I did not dare operate at once. I 
prescribed spirits of glyceryl trinitrate and, as I remember, sodium 
nitrite; on either the next day or the second day her blood pressure 
was much lower, but her vision had decreased almost to perception of 
light in her good eye overnight. I trephined the eye in the office, and 
took the patient to the hospital in a cab. She recovered her vision, and 
I saw her some years afterward in fairly good condition, except that 
the eye had become a little soft. She had lost some of her vision, but 
the last time I saw her, ten years ago (that covers a history of fifteen 
years), it was still fairly good. 

I think every physician should know something of his patients’ 
background and that every ophthalmologist should know something 
about their mentality and their emotions. I believe that would be a 
great help in treating glaucoma. 


Dr. F. Parx Lewis, Buffalo: I think that if one dares to criticize 
a branch of medicine which has advanced so definitely during the last 
two or three decades as ophthalmology has it would be to say that 
ophthalmologists have particularized too accurately. The direction of 
opinions has been localized more specifically on the eye than on the 
conditions on which ocular changes are frequently dependent. Some 
time ago I asked a group of ophthalmologists from different parts of 
the country to discuss the possible causes and the possible measures 
of relief of simple glaucoma. There were as many opinions as there 
were men present. I asked a similar group in London last year, in 
which there were representatives of eight different countries—men 
who are well known—to discuss the same question. I said: “Do you 
agree with me as to the importance of the knowledge as to the cause 
or causes of simple glaucoma?’ They all agreed. I said: “Do you 
believe that the study of the origin of simple glaucoma would be worth 
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while?” They all agreed that nothing could be more worth while. 
Weve said that a discovery of the conditions that would eliminate any 
of the causes of glaucoma would be priceless. It may be that Imre 
is correct when he said that glaucoma is not one disease but a group 
of diseases in which the main symptom is increased intraocular tension. 
If that is true—and I think ophthalmologists are growing to believe 
that it is true—then there is nothing more important than to study 
contingent conditions associated with intraocular pressure. That they 
are neurotice and psychic in certain cases everybody knows. There is 
scarcely an ophthalmologist who has not had experience with persons 
in whom emotions have resulted in acute attacks of glaucoma, but there 
may be other conditions. I have had under my observation for twenty- 
five years a man who has periodic attacks of increased intraocular ten- 
sion—an observing professional man who knows the causes. He 
knows that they are due to excesses—excesses of food, excesses sexually, 
excesses in various things which disturb the nerve centers—and that by 
the avoidance of these and sometimes by the use of a little pilocarpine, 
he is able to overcome these attacks; thus the state of his left eye, in 
which the increase in tension occurred, has continued to be normal 
for the past quarter of a century. A few cases of this kind—they 
need not be common—demonstrate the possibility of such factors being 
at least one of the causes of increased ocular tension. I would not go so 
far as to suggest the possibilty of pushing Dr. Schoenberg’s thesis that 
the ophthalmologist should become a psychoanalyst, but he must cooper- 
ate more with his confréres in the general medical profession. He must 
find some of the contingent and contemporary conditions that occur 
with glaucoma and not confine his attention exclusively to local and 
operative measures. 


Dr. Hans Barkan, San Francisco: Dr. Schoenberg has touched 
on one of the most difficult problems with which the ophthalmologist 
has to deal. I am anxious to read his paper. I am sure he is aware 
of one historical incident that he has not had time to bring out. It 
concerns one of the great ophthalmologists who had his first attack 
of glaucoma while in a state of anxiety and anger when attending the 
Dreyfuss trial in 1879 and gives striking historical evidence of the 
effects of emotion in starting such an attack. I was interested to hear 
Dr. Schoenberg speak of the relation between body and mind in these 
patients. Few ophthalmologists have the time to go into the question 
exhaustively, and all will agree there are a certain number of patients 
who have more body than mind. These are best left untreated, and if 
one has some clinical acumen one can decide that such persons are not 
worth bothering about as far as mind is concerned. However, one can 
have some influence on the minor number who have a mind. Here 
again there are two broad methods of approaching the question. I feel 
that the psychoanalytic approach to their problems by a professional 


in that branch is a poor way to treat the majority of these elderly per- 


sons. It stirs up impressions and starts them worrying. If one had in the 
office the tools with which to handle their problems, it would be the 
practical thing to try to do. I have been much interested in the question, 
because for some reason or other I have had an inordinate number of 
cases of glaucoma compared to other surgical conditions. I have found a 
rather practical way of solving the problem. As Dr. Schoenberg said, it 
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depends on the mind of the patient and how one gets along with him by 
talking to him, but the most successful practical way, for me at least, has 
been as follows: After the diagnosis is made, if the condition is operable 
it is not the time to start with the relation of the patient’s mind to his 
glaucoma. I say to the patient: “It is my responsibility as far as 
the diagnosis and the operation are concerned. The minute you come 
into the hospital that eye does not belong to you—it is my eye. 
You have worried about it long enough; you have had pain in it 
long enough. I will return the eye when we are through operating.” 
It depends on the patient and partly on the ophthalmologist as to 
whether he succeeds. He will succeed in some cases at least. After- 
ward, when the operation is coricluded, one can go into the effect 
of the mind, perhaps along the lines which Dr. Schoenberg does. I 
am not sure. As far as the emotional aspect is concerned, it has some 
bearing in almost all cases. It was Cannon, in this country, who 
showed the influence of anxiety, fear, anger and similar emotions in 
his work on the gastrointestinal tract. It is known that there are 
glaucomatous attacks which are undoubtedly dependent on the degree 
of worrying that the patient does and which are coincident with the 
existence of deep grief. 

a is a large field, and I shall ‘be most interested to read the paper 
in full. 

Dr. F. H. VeRHOoEFF, Boston: I think that all ophthalmologists 
when they are first told anything about glaucoma are taught that 
emotions precipitate acute attacks; they are also taught that when treat- 
ing a patient with acute glaucoma a miotic should be put in the other 
eye and that if the patient is operated on, whether the glaucoma is acute 
or not, the other eye should be treated with a miotic. As a matter of 
fact, I have more confidence in the miotic than I would have in turning 
Dr. Schoenberg loose on the patient or in trying to persuade the patient 
to be calm, because it is difficult for a person with acute glaucoma 
or a painful eye of any kind to be calm. I think pilocarpine or 
physostigmine will have a more calming influence on the other eye than 
anything one can tell the patient. I do not understand how Dr. Schoen- 
berg finds the time to go into the mental qualifications and emotional 
conditions of these patients. I know my emotional condition would not 
permit me to do so. I think the only way out would be to have a board 
to train nurses in the psychology of these patients, and perhaps in that 
way there would not be as many persons with acute glaucoma con- 
sulting the ophthalmologists. 

Dr. Cart Koiier, New York: I should like to contribute something 
to the knowledge of the interrelations of emotions and glaucomatous 
conditions. The first man to do this was Weber, who was an ophthal- 
mologist in Odessa. He reported that every time he played cards he had 
an attack of glaucoma. That was more than fifty years ago. Javelle 
had a prodromal attack, and he said that he made the glaucoma worse 
by trying to cure it with cocaine, which he instilled himself. Javelle was 
not an ophthalmologist but an optical engineer, and that likely accounts 
for his not knowing that a mydriatic would be the wrong thing to use. 

Dr. Epwarp Jackson, Denver: I think that a couple of experiences 
which I have had have directed my attention to this channel and are 
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a propos to the paper and the discussion. The first year that the United 
States went into the World War a buyer for a large drygoods store in 
Denver had an acute attack of glaucoma while in New York. She was 
referred to the younger Dr. Callan. He had already gone into service, 
so she went to Dr. Peter Callan, a former member of this society and a 
conservative and sound man in ophthalmology. He did an iridectomy on 
one eye and immediately began to use physostigmine in the eyes. The 
glaucoma was bilateral according to the history, and the patient was told 
that she had to have the other eye operated on. She did not want to 
remain in New York for the operation and subsequent treatment, so 
Dr. Callan wrote me a letter telling the condition of the eye, the tension 
of the eyeballs when he first saw her and the tension of the eyes when 
he last saw her, which was perhaps three weeks after the operation. He 
also told her to see me and have the second operation done. When she 
arrived in Denver I found the tension of the eye which had been oper- 
ated on to be perfectly normal. The iridectomy was excellent, and I 
felt sure that the eye was saved. I told the patient that, and I also told 
her that when I first took the tension of the other eye it was distinctly 
lower than it had been when Dr. Callan last saw her, just before she 
left New York, and that I might try miotics, physostigmine at night and 
pilocarpine during the day for a little while, as it would be better for 
her to get into good condition before she had the second eye operated on. 
Within a couple of weeks there was a distinct lowering of the tension. 
Up to that time it was 30 to 40 mm. of mercury in the eye which had not 
been operated on. Within two weeks it was distinctly better, and I 
talked the situation over frankly with her and advised her to continue 
the miotics for a time longer, as it was possible that an operation could 
be avoided. She did and was very happy about the situation; the con- 
sequence was that within six months the use of pilocarpine was discon- 
tinued entirely and both of her eyes were well. After the close of the 
World War she had an opportunity to buy silks in China and Japan. 
When she went out there she took a bottle of solution of physostigmine 
and a prescription for it along with her as well as a brief account of her 
case if it were needed. She never had any further signs of glaucoma. 
She came back and twenty years later has had no return of the 
symptoms. 

The other case was that of a woman who came to Colorado with her 
husband, who had tuberculosis. At that time outdoor treatment was 
beginning to be used entirely. She and her husband lived in a tent, and 
in the autumn he grew worse and died. For three days before his death 
she was with him continuously, exposed to the cold, and was constantly 
interested in the outcome of his illness. After his death, she came to me 
with acute glaucoma in both eyes. I thought strongly at that time that it 
was inadvisable to operate if the operation could be put off. I talked 
to her about it frankly and told her that there was a chance by the use 
of miotics of escaping an operation. She seemed to recover rather 
remarkably, considering the great strain and anxiety she had been under, 
and it was only a few days before I could encourage her with the hope 
that the operation would not be necessary on either of her eyes. They 
were both improving, and within a month she stopped the use of the 
miotics entirely; during the three years she lived ir. Denver she never 
had another attack of glaucoma, not even a mild one. 
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One other disease which ought to be considered in this connection 
is migraine. I can cite a case of migraine in which there was less than 
a diopter of error of hyperopia in either meridian of each eye. The 
patient, a girl of 15, who was rather poorly prepared for the grade in 
school in which she was, had migraine several times in a month and 
sometimes as often as twice a week. She put on weak glasses. From 
that time she did not have any attacks of migraine. In about three weeks 
she thought she had recovered from her trouble. She left off her glasses 
for one day and had an attack. Perhaps three months after that she 
broke her glasses and was without them for one day. That day she had 
another attack. She has since been in good health. She studied nursing, 
married and has three healthy children, and for the last twelve years 
she has not worn glasses at all. 


Mr. H. M. Traguair, Edinburgh, Scotland: I feel greatly honored 
by being asked to discuss this paper, and I should like to say that I have 
long been of the opinion that glaucoma is a disease of the patient and 
not of the eye; that is to say, that glaucoma is, like the majority of 
ocular diseases, a manifestation of a general condition. If one does not 
know exactly what that general condition is, that does not modify the 
truth of the thesis, or hypothesis, I should say. I voiced this opinion four 
years ago at a meeting of the British Medical Association, and the idea 
was received with a great deal of opposition. I am interested to hear 
that opinion is changing to the idea that glaucoma is a disease 
first of all of the individual and secondly of his eye. That brings up 
the question of therapeutics. I need not quote examples of the numer- 
ous cases all have experienced in which an emotional upset has produced 
an attack of glaucoma. Every ophthalmologist has had experience with 
such cases. With regard to therapeutics, it is, of course, essential that 
the patient’s environment should be examined, but I rather doubt that 
mental treatment would be, in the present state of the ophthalmologist’s 
ability to conduct it, as efficient as the use of pilocarpine or physostigmine. 
I think I agree with Dr. Verhoeff on that point ; as an oculist in practice 
I should prefer to administer the physostigmine and to leave the mental 
treatment—not that I wish to disparage the idea at all—for a less urgent 
occasion. I agree thoroughly with the view that glaucoma is determined 
to a large extent by the mental condition and that it is a disease of the 
patient, but when one considers hereditary glaucoma it is difficult to 
see how one can rely to any great extent on psychic treatment of any 
kind in these cases, though I think it should not be omitted. 

Dr. Marx J. SCHOENBERG, New York: The cases reported by 
Dr. Charles and Dr. Jackson and the remarks of Dr. Park Lewis and 
Dr. Verhoeff confirm my experience regarding the close relation 
between acute emotional upsets and the outbreak of an acute glau- 
comatous crisis. 


It seems to me that through some misunderstanding Mr. Traquair, 
Dr. Verhoeff and others have the impression that I am advocating the 
study of psychosomatic relation and psychotherapy for patients with 
acute glaucoma: The study of a patient’s psychosomatic relation takes 
weeks and months; psychotherapy cannot be applied without a careful 
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psychodiagnosis. Acute glaucoma is a serious crisis that cannot wait. 
Therefore, psychotherapy is not applicable to patients with acute 
glaucoma. This does not, however, mean that once the emergency 
of the acute attack has been taken care of, there is no need for an 
investigation of the patient’s psychic problems and difficulties. His 
other eye may yet be in the early stage of glaucoma, and psychic upsets 
may act in the future as a precipitating factor of ocular hypertensive 
crises. Even in hereditary glaucoma, mentioned by Mr. Traquair, one 
may not go wrong by investigating the psychic background of the patient. 
The information obtained along these lines may help in preventing an 
acute glaucomatous crisis. 

Dr. Park Lewis’ belief that “excesses of any kind” (such as those 
pertaining to the sexual act, food and work) may precipitate an increase 
of ocular ténsion is shared by most ophthalmologists ; but the subject of 
my paper is limited to the role of states of anxiety in glaucoma and to 
therapeutic implications. 

Dr. Verhoeff rejects the idea of investigating the psychosomatic 
relation in cases of glaucoma mainly on two grounds: (a) He has no 
time or inclination for this sort of work. (b) He prefers to rely on 
miotics rather than on telling the patient to be calm. The lack of time 
to make a complete diagnosis cannot be considered as a valid reason for 
rejecting an additional method of examination. Surely the patient has 
a right to demand that a physician devote all the time necessary to make 
a complete diagnosis. As far as Dr. Verhoeff’s greater faith in miotics 
than in psychotherapy is concerned, I wish to call his attention to the 
fact that my paper does not advocate giving up the use of miotics— 
surely not at the present stage of ignorance about glaucoma. 

The feeling was almost unanimously expressed that pilocarpine and 
physostigmine salicylate are more efficient than “telling the patient to 
be calm.” I must repeat that my paper is concerned with psychosomatic 
relations in glaucoma and their therapeutic implications and not with 
pharmacologic or surgical treatment. Furthermore, psychotherapy does 
not consist in telling the patient to be calm. The sooner and the more 
thoroughly one becomes informed on the subject, the better off one’s 
patients will be. 

Dr. Verhoeff’s suggestion to place the psychosomatic study in the 
hands of nurses is not a very happy one. It is my belief that only 
physicians should handle such problems. I am certain that the quality 
of their work would not be enhanced by relegating some of it to nurses. 

Dr. Barkan also seems to complain about the lack of time for going 
into the detailed study of psychic conflicts and upsets. He also thinks 
that elderly persons should be spared an investigation of this kind since 
only a minor number among this group “has a mind.” Few physicians 
will agree with this assumption, which, I believe, is not supported by 
facts. Dr. Koller’s patient is similar to one of my own, who almost 
invariably had a transient glaucomatous crisis whenever he played cards. 

No one needs to become upset by the fear that psychoanalysts may 
claim glaucoma as belonging to their field of research. Psychoanalysis 
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is a remarkable contribution to the sum total of human knowledge, 
especially to abnormal psychology. But there is still a long, long way 
to go before psychoanalysis can be considered as a more or less finished 
product. Ophthalmologists have always availed themselves of the 
progress made by various branches of science, and if psychoanalysis will 
prove itself useful, it will surely be accepted. But, all this does not 
mean that I advocate that ophthalmologists have to practice psycho- 
analysis. They could not do it even if they wished. 

I am sorry that Dr. Bedell did not discuss my paper, and I am at 
a loss to know what was the reason for his upset state of mind. 
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THE LELAND REFRACTOR 


A METHOD FOR REFRACTION UNDER BINOCULAR CONDITIONS 


STEFAN van WIEN, M.D. 
CHICAGO 


The Leland refractor, designed by George H. Leland, an electrical 
engineer, of Dayton, Ohio, is an instrument for use in refraction under 
binocular condition. 

The visual targets are placed opposite the patient at a distance of 
6 meters, or they are placed beside the patient and are viewed in a 
mirror at a distance of 3 meters. One of the targets (fig. 1, A) is a 
slit, 4.8 mm. (%@ inches) in width and 8.5 cm. (3% inches) in length, 
which can be rotated to any desired meridian and is evenly illuminated 
by diffused red light. The large dial (fig. 1,C) makes it possible to 
read easily single degrees of the axis of astigmatism. A second target 
(fig. 1, B) consists of two slits at right angles, having the same 
measurements and forming a cross. The same unit also provides a 
muscle light (fig. 1, D) and a visual acuity chart (fig. 1, E). 

This method is employed to its best advantage with a standard 
phoropter, though a phoropter is not essential. The extension rod of 
the phoropter is provided with a muscle chart (fig. 1, F) to measure 
muscle imbalances for close range. 

Each of the two targets is diffusely illuminated by the reflected light 
of a silver screen, which in its turn is illuminated by two bulbs that 
flash alternately. One set of bulbs is controlled by a common rheostat 
(fig. 1,G) and is adjusted to rather a low intensity, just enough to 
furnish a stimulus for fixation. The other set is adjusted by another 
rheostat (fig. 1, H) to rather a brilliant illumination. There are, there- 
fore, two periods, a dim and a bright one. The ratio of the duration 
of the dim period to the bright one is 2:1. In front of each of the 
four bulbs is a polaroid film, the axis of which for the dim bulbs is 
adjusted vertically and for the bright bulbs horizontally. Another 
polaroid filter (fig. 1, 7) with its axis vertical is attached to the phoropter 
and can be turned to cover either eye. It is evident that during the dim 
period, when the axes of the polarizing and the analyzing filter coincide, 
the target is seen by each eye in the same intensity. One would think, 
however, that during the bright period the target should not be seen at 


Read before the Chicago Ophthalmologic Society, May 8, 1939. 
From the Department of Ophthalmology, Northwestern University Medical 
School, and the Mount Sinai Hospital. 
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all by the eye with the analyzing filter, but this is not the case. Red 
light is not completely polarized by polaroid film, and it is partly 
depolarized when reflected from the silver screen. During the examina- 
tion the patient is under the impression of seeing the target, bright and 
dim, flash up before both eyes. In reality, during the bright period 
only the eye under investigation perceives a bright image of the target. 
whereas the eye with the polaroid filter perceives only the faintest 
impression, not strong enough to interfere with the testing of the other 
eye but still sufficiently strong to stimulate it for fixation. 'The incom- 





Fig. 1—The Leland refractor. A indicates the single line target; B, the cross 
target; C, the astigmatic dial; D, the muscle light ; EZ, the visual acuity chart; F, the 
muscle chart; G, the rheostat for the dim period; H, the rheostat for the bright 
period, and J, the analyzer filter. 


pleteness of polarization guarantees a constant fixation of both ‘eyes 
during the whole test. 

The procedure for subjective refraction with the apparatus is. as 
follows: If nothing is known about the refraction of the eyes to be 
examined, astigmatism with the rule is assumed. The single line target 
is set at 180 degrees. The polaroid analyzer is placed in front of the 
eye which is not being subjected to refraction. During the dim period 
the spherical lenses in the phoropter are changed—either in one-eighth 
or one-fourth steps—till the patient reports that the line appears clearest 
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and narrowest. The next step is to determine the correct axis of 
astigmatism. The target is now kept constantly bright, and the spherical 
correction is slightly altered toward the minus side. Next the target is 
rotated slowly through 180 degrees, and the patient is asked to indicate 
at what meridian it appears sharpest and thinnest. The latter then 
determines the axis of the negative principal meridian. The flashing 
device is turned on again, and the proper spherical correction for this 
meridian is determined. The correction for the positive principal meri- 
dian is then found by rotating the target 90 degrees and by repeating 
the maneuver. The test is continued by turning from the single line 
to the crossed lines. If the procedure so far is correct, the two crossed 
bars should appear identical in width if the spherocylindric correction 
which was found is inserted in the phoropter battery. Should there be 
a slight difference in the width of the two bars, an increase or decrease 
of the cylindric correction should compensate for it. It is of relatively 
frequent occurrence that the horizontal line cannot be seen as thinly as 
the vertical, a phenomenon long ago observed by Helmholtz in similar 
instances. Anyhow, the patient can determine when the width of the two 
crossed bars is as much alike as possible. The correction thus found is 
left in the lens battery, the polaroid filter is switched to this eye and 
the identical procedure is repeated for the other eye. In order to get a 
complete spherical balance of both eyes, one now goes back to the eye 
examined first and rotates the crossed lines to the 90—180 degree 
position, for the cylindric correction is now assumed to be right and one 
should not have to make any new adjustment in the cylinders. Some 
change in sphere, however, might render the target clearer. The same 
test is repeated for the other eye. Only at this stage is one taking the 
visual acuity for each eye individually. By the help of the crossed 
cylinder, slight changes in the amount of astigmatism or its axis may 
improve the visual acuity, but no other changes should be made in the 
spherical correction. The next-step is to check the muscle balance and 
the fusion amplitude for distance. With patients of the presbyopic age, 
the reading addition is found next, and then the muscle balance for 
close range, either with or without the reading addition, as the patient 


_ may require, is determined. Finally, the distance correction is adjusted 


once more, binocularly with the visual acuity chart. If there was a 
difference between the axis binocularly as tested with the target line and 
monocularly as tested with the visual acuity chart, one also determines 
which axis is accepted when the test is done binocularly with the visual 
acuity chart. 

The principal difference between this new method and any other 
method is that with the former one examines the eyes under binocular 
conditions. This is of importance for the proper spherical balance of 
both eyes and might play an important part in changes of the axes in 
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cases in which a high cylinder is required, as I shall demonstrate later. 4 
As far as the spherical balance of both eyes is concerned, it should be 7 
noted, as proved by Hess? and Neumann, that one is unable to com- 
pensate for anisometropia of even 0.12 diopter by unequal accommoda- 
tion, because both ciliary muscles act equally and simultaneously. While 
anisometropic eyes or eyes that are made anisometropic by faulty cor- 
rection still might get equally good visual acuity, it is surely preferable 
to give an ideally balanced correction which places the posterior focal 
point for light of the same wavelength on corresponding layers of the 
retinas. To insure that both eyes are in the same state of accommoda- 
tion during the period of examination, the test has to be done under 
binocular conditions. 

The proper spherical balance between the two eyes is also important 
from another point of view. For distant vision there must be parallelism A 
of the two visual axes during the act of binocular vision, for otherwise 
the subject would suffer from diplopia. In other words, in case of a 
exophoria there must be convergence in order to avoid diplopia and in ai 
case of esophoria there must be divergence. I want to consider for a 
moment the correlation between convergence and accommodation. In a} 
order to simplify the digits, I shall assume that the interpupillary Pe 
distance is 60 mm., or 6 cm. A prism that has the strength of 1 prism 
diopter deviates a beam of light 1 cm. at a distance of 1 meter on a | | 
tangent scale. The convergence for 1 meter would be 6 prism diopters ; Ae 
for 0.33 meter the convergence would be three times as much, or 18 
prism diopters, and for 2 meters it would be only one-half as much, or 3 
prism diopters, and so on. At the same time the accommodation would 
be 1 diopter for 1 meter, 3 diopters for 0.33 meter, 0.5 diopter for 2 
meters, and so on. In other words, in case of a 60 mm. interpupillary 
distance, the convergence accommodation ratio would be 6:1. This 
means, of course, that each prism diopter of exophoria requires 0.166 
diopter in accommodation, and each prism diopter of esophoria, the 
relaxation of 0.166 diopter in accommodation. To give an example: If 
a patient has an exophoria of 3 prism diopters. at infinity, he has to 
converge these 3 prism diopters in order to avoid diplopia, and at the a 
same time he will accommodate 0.5 diopter. Then, of course, his 49 
punctum remotum is no longer at infinity, but at a distance of 2 meters, 
and- everything beyond this distance will look blurred. In order to 
correct this condition, one simply adds — 0.5 diopter to the distance cor- a 
rection, and though the convergence-accommodation ratio is preserved, ‘ti 
the punctum remotum is brought again to infinity. There are obvious if 
limitations to this kind of correction. In the first place, in case of 1 
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esophoria one cannot relax accommodation above a certain natural limit 
by adding plus sphere; i. e., the accommodation is already completely 
relaxed. Furthermore, in case of marked exophoria one cannot add too 
great a burden to the accommodation for distance. 

In every instance of muscle imbalance it should be possible to figure 
out how this imbalance can be corrected by spherical changes only. 
Actually, the problem is not so simple. Accommodation is not the only 
factor responsible for convergence. The other factor is the desire for 
fusion, and one therefore speaks of total convergence as the sum of 
accommodative and fusional convergence. This sum might be reached 
by an indefinite number of ways, as illustrated in the following con- 
trasting cases: One patient has orthophoria for a distance of 6 meters 
and at 0.33 meters, the other has 1 prism diopter of exophoria for a 
distance of 6 meters and 18 prism diopters of exophoria for 0.33 meter. 
Both persons are actually orthophoric at infinity. In the first instance 
the total convergence is accommodative and in the second case the total 
convergence is fusional. A third factor to be considered is the so-called 
“Pannum’s areas,” which means that for actual single vision the retinal 
images do not have to be exactly at corresponding retinal areas, a psycho- 
physiologic phenomenon that goes entirely beyond the realm of 
mathematics. The Leland refractor automatically adjusts for these 
involved considerations. 

The majority of patients will, of course, be able to rearrange the 
convergence-accommodation relation, but still there are a number who 
have difficulty. The latter should be benefited by a test with the Leland 
refractor. Patients of this type wander from one office to the other, 
never feeling quite comfortable. 

The other advantage of this new instrument lies in the determination 
of the axis of astigmatism under binocular conditions. It is assumed 
that the negative torsional effect of the superior rectus and superior 
oblique muscles is neutralized by the equally strong positive effect of the 
inferior rectus and inferior oblique muscles. If in some cases, par- 
ticularly in those of high astigmatism, this does not occur, a binocular 
determination of the axis of astigmatism should be of great advantage. 
Primarily, I have in mind caseg of cyclophoria. While tests for vertical 
or horizontal muscle imbalances are more or less a routine procedure, 
one only rarely tests for cyclophoria or cyclotropia. The investigations of 
Stevens and of Verhoeff ? reveal that this anomaly does not occur so 
rarely as is generally believed. Verhoeff was of the opinion that only 
fusional compensation takes place in these cases. Ames,* on the other 


2. Verhoeff, F. H.: Description of a Reflecting Phorometer, Am. J. Physiol. 
Optics 7:39 (Jan.) 1926. 
3. Ames, A., Jr.: Cyclophoria, Am. J. Physiol. Optics 7:3 (Jan.) 1926. 
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hand, definitely expressed the belief that there is a torsional compensa- 
tion in cases of cyclophoria, though he also stated that fusion is partly 
responsible for the compensation. Hence it is desirable, especially in 
cases in which a high cylindric correction is needed, to have some means 
of determining axes under actual working conditions. 

Clinical examinations were conducted in the ophthalmologic depart- 
ment of Northwestern University and in the outpatient department of 
Mount Sinai Hospital. At Northwestern University I first did refrac- 
tion under cycloplegia, after retinoscopic examination was done by the 
refractionist. During cycloplegia, of course, I disregarded the muscle 
tests and attempted only to get a basis to test the reliability of this 
method. 

Without discussing individual cases, I wish to state that the results 
practically were identical. There was, of course, some difference 
between the results of the postcycloplegic test and the results obtained 
by the Leland refractor, but that was what I expected. In practically 
all instances the results obtained by this instrument showed either 
orthophoria for distance or at least less muscle imbalance than when 
the ordinary postcycloplegic test was performed. At Mount Sinai Hos- 
pital, where I. did the retinoscopic examinations, I used the Leland 
refractor as a rule only for postcycloplegic tests. As far as cooperation 
on the part of the patient was concerned, I had to discontinue the test 
or disregard the results five times among approximately 100 clinic 
patients. The patients usually showed a great deal of enthusiasm and 
interest for this new type of examination. There were even several 
children 10 years of age among my patients. 

It is possible to complete an examination within twenty to thirty 
minutes if one masters the new technic and knows the retinoscopic find- 
ings. For the patient the new type of examination is by no means 
tiresome or strenuous. As far as office routine is concerned, it would 
be impracticable to use this method in every case, but I believe that it 
would be of great advantage to use it in indicated cases and whenever 
time permits. 

In considering possible objections to the method, the following 
problems come to mind. If the eye which is not being investigated does 
not recognize any change in the appearance of the target, it might 
suppress altogether and assume its position of anatomic rest. This is 
actually not the case. If there is no marked muscle imbalance, one 
creates an artificial esophoria by placing a strong prism of about 10 prism 
diopters, base out, in front of the eye not under investigation. If the 
binocular vision were interrupted during the bright period, it would be 
noticed that during the dim period the eye would turn in. But this does 
not happen. The image which belongs to the eye with the polaroid film 
in front of it is always fused with, or at least superposed on, the bright 
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image. There are, however, some cases in which muscular imbalance 
cannot be corrected by spherical changes. In such cases the two images 
are fused by means of the rotary prism, and here one has at the same 
time the exact amount of prism that should be incorporated into the 
final prescription. 

The red color was not chosen unintentionally but by trial was found 
to give the best results. This is perhaps contrary to what might have 
been expected. Without going extensively into the matter of chromatic 
aberration, one knows that the chromatic aberration of the human eye 
amounts to about 1.75 diopters, and it is generally assumed that the eye 
unconsciously chooses the brightest part of the spectrum for its focus, 
i. e., the yellow of about 5,900 angstrom units. 

So far I have been unable to find any references that ted is less likely 
to stimulate accommodation than other monochromatic colors. How- 
ever, this seems to be the fact. Ordinarily I use a plain red gelatin 
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Fig. 2.—Spectrophotometric transmission curve of red filters. 








filter which is not purely monochromatic but has a spectrophotometric 
transmission curve, as depicted in figure 2. There are no differences 
in the result if a Wratten filter no. 61 is used which is transparent only 
for red light of between 7,000 and 7,200 angstrom units. : 


Since there is no Wratten filter with a transparency only for yellow 
of 5,900 angstrom units, I used the one that comes closest to it, namely, 
a green one (no. 29) which is transparent for light of between 5,600 and 
5,800 angstrom units. When the eye is tested by the Leland refractor 
and is under the influence of a cycloplegic, one gets a definite result by 
utilizing the green filter. The findings, however, do not coincide with 
those obtained by retinoscopic examination. They were about a whole 
diopter more toward the minus side for 6 selected patients whom I 
examined. In my clinical investigations I used the Leland refractor 
with the red filter during cycloplegia for about one third of the patients. 
For all the result was practically the same as that found by retinoscopic 
examination. I also compared the results obtained with velonoscopic 
examination. With this method, if one looks at a distant source of light 
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and moves an object in front of the eye—for instance, a wire—close to 
the pupil, one observes the spatial projection of the shadow that the 
object casts on the retina. The movements are identical with those 
observed on retinoscopic examination with a concave mirror, in other 
words, “with movements” in a myopic and “against movements” in a 
hyperopic eye. For a trained observer this method is accurate to 0,12 
diopter, with a possible limit of 0.06 diopter. If the neutral point is 
reached, no movement is observed. The results obtained by velonoscopic 
examination with the eyes under cycloplegia are identical with those 
obtained with the Leland refractor for corresponding filters, and in case 
of the red filter, with those obtained by retinoscopic examination. 

If the subject should accommodate for red, he would see retinal 
images of different size, but absolutely clearcut. The difference in size, 
however, could not be noticed. If, for instance, he should try to over- 
come by accommodation the effect of a — 3.00 diopter lens held over the 
distance correction, the difference would be only 1 per cent. The only 
possible explanation, then, for the difference in size that is noticed with 
this arrangement is that the subject does not accommodate and notices 
blurred circles. Helmholtz ‘* developed a method to calculate the size 
of blurred circles. With my arrangement, the size of the blurred circles, 
as caused by ametropia of only 0.12 diopter, would be between 10 and 
15 per cent of the width of the target, according to the size of the pupil. 
It is evident that it should not cause any difficulty, even for an untrained 
observer, to appreciate that difference. 


SUMMARY 


An instrument is presented which by the use of polarized light 
enables one to conduct refraction under binocular conditions. 

The advantages are not only a sensitive test for the axis and amount 
of astigmatism but an instrument which permits a balancing of the 
spherical correction as well as adjustment of the axis of the cylinders in 
binocular vision. 

In cases of muscular imbalance the instrument indicates the spherical 
changes required or, if prisms are indicated, the proper amount. 


104 South Michigan Boulevard. 


4. Helmholtz, H.: Helmholtz’s Treatise on Physiological Optics, translated 
from the third German edition, edited by J. P. C. Southall, Ithaca, N. Y., The 
Optical Society of America, 1924, vol. 1, p. 130. 

















Bee ase SRSA 


EP SS ROE. Oe SORTER Te 


VaR Balas 
eae ee Se 
























i a EEC Oe ee 


Care ee pete Hep ainy: af Sr Pay a tay C8 





a 
a 






at 
ie even 
a 





paceman: 


Fe ts ata 






Eire comet 










OCULAR LEPROSY IN THE UNITED STATES 


A STUDY OF 350 CASES 


JOHN J. PRENDERGAST, M.D. 
ST. PAUL 


The literature of ocular leprosy in the United States during the past 
few decades has for the most part consisted of scattered case reports. 
Thus, Yudkin,’ Lane,’ Levitt,’ Horton,‘ Rogers,’ Crebbin® and 
Pfingst 7 have contributed observations. Pinkerton* and Van Poole ® 
have presented valuable findings on lepers from the Hawaiian Islands. 
This scarcity of literature can be attributed to the fact that few ophthal- 
mologists in this country have studied leprosy, owing to its rela- 
tive infrequency (about 1,000 estimated cases in the United States). 
Also, ocular lesions of leprosy have proved so resistant to treatment that 
this field has been termed by some a hopeless branch of ophthalmology. 
Blindness is the most dreaded complication of persons afflicted with 
leprosy, and observations at the national leper colony readily convince 
one of this fact and make one realize the problem confronting officials 
in countries where the disease is so much more prevalent. 

At the request of the United States Public Health Service, I recently 
made an ophthalmic examination and study of patients in the National 
Leprosarium at Carville, La. Three hundred and fifty of the 370 
patients in the hospital were examined. 

This examination included testing of vision, external examination 
of the lids, brows, conjunctiva, lacrimal sac and extraocular muscles ; 
external and slit lamp examination of the cornea and iris; tonometric 
measurements ; visualization of the lens, and, when such was possible, 


From the Department of Ophthalmology, University of Minnesota. 

Read before the Section on Ophthalmology at the Ninetieth Annual Session of 
the American Medical Association, $t. Louis, May 18, 1939, with permission of the 
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ophthalmoscopic examination of all fundi with the hand and binocular 
ophthalmoscope. The race, age, sex, duration and type of disease were 
also recorded. Twenty-eight enucleated eyes were sectioned and studied. 
Various types of local and systemic treatments were tried and the results 
watched for several montls. Thirty operations were performed. Photo- 
graphs, photomicrographs and lantern slides were made of the principal 
ocular lesions. | 





Fig. 1—Cutaneous leprosy. Low power magnification. 


CLASSIFICATION AND TYPES 


Leprosy, supposedly, is caused by the bacillus discovered by Hansen 
in 1872. This is an acid-fast, curved or straight rod, easily demonstrated 
in most lepers’ eyes at autopsy. Clinically, the disease is usually classified 
as cutaneous or neural, depending on the structures involved. These 
types can be studied histologically in the skin and nerves of the adnexa 
more readily than in the internal tissues of the eyeball. The cutaneous, 
or lepromatous, type (fig. 1) is characterized by a thinning of the 
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epidermis, which is pushed outward in places into a nodular protrusion 
and separated from the underlying leproma by a thin layer of normal 
appearing connective tissue. The leproma itself is made up of a collection 
of lymphocytes, fibroblasts and large monocytic cells, with an occasional 
polymorphonuclear. These large monocytes phagocytose the leprous 
bacilli and become swollen, and the cytoplasm appears “frothy,” hence 
the name “foam” cells. These resemble fat cells but usually show a 











Fig. 2—Typical leper or “foam” cell. High power magnification, oil immer- 
sion lens; x 2,040. 


nucleus (fig. 2, photomicrograph of a blood smear contaminated by 
tissue juice). : 

The neural lesions (fig. 3) usually do not contain any “foam” cells 
or bacilli but consist of an infiltration of the perineurium with lympho- 
cytes, a few monocytes and fibroblasts. Eventually fibrous tissue in 
small clumps is laid down in the perineurium and endoneurium, which 
destroys the nerve fibers by pressure. There are two additional histo- 





PRENDERGAST--OCULAR LEPROSY 115 


logic types in the leprous curriculum, namely, the macular and the 
tuberculoid, or “reacting macular,” type. Because of the fact that true 
macules are rarely observed on the ocular structures and the latter 
classification is not universally agreed on by leprologists, these groups 
will be disregarded. By far the greater percentage of ocular leprosy 
is of the mixed type. The leprosy in 8.8 per cent of the 350 cases was 
classified as neural, in 9.7 per cent as cutaneous and in 'the remainder 
(81.5 per cent) as of the mixed type. | 


ce 





Fig. 3.—Neural leprosy, showing infiltration and extreme fibrosis of endo- 
neurium. Low power magnification. 


OCULAR INVOLVEMENT 


Most writers agree on the frequency of ocular involvement in leprosy. 
Minder *° found 50 per cent of the eyes he examined affected. Lopez 
stated that all eyes are diseased if one includes the adnexa. DeSilva, in 


10. Minder, F.: Klin. Monatsbl. f. Augenh. 84:36 (Jan. 25) 1929. 
11. Lopez, E.: Arch. Ophth. 18:404, 1889. 
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Siam, found ocular complications in 20 per cent of 500 cases. Wood *? 
found all persons he examined in South Africa to have ocular compli- 
cations. Borthen and Lie,'* citing Norwegian cases, reported ocular 
involvement in 75 per cent of cases of the neural type and in 90 per cent 
of cases of the cutaneous type. Kaurin later reported that between two 
thirds and three fourths of the patients he examined in Norway had 
ocular lesions. Chance ** thought the eye not to be involved until the 
disease was 2 years old. Neve found 25 per cent involvement in 
patients from the Kashmir leper asylum. Grossman’*® stated that 
patients having cutaneous leprosy always have ocular complications, and 
Rogers and Pinkerton both stated that the eyes are invariably involved 
if the patient lives long enough. The latter found the eyes of 323 of 363 
patients examined to be diseased. This corresponds almost identically 
with my findings of only 33 of 350 patients with normal eyes, a total of 
91 per cent involvement in some form or other. 


PORTAL OF ENTRY 


Many diverse opinions have existed as to the mode of infection of 
the eye ever since leprosy was first studied. Some think the bacilli enter 
the eye externally, from the conjunctiva or episcleral tissues. Others 
are of the opinion that it is endogenous in origin. The latter view seems 


to be more plausible and accepted at the present time. It is well known 
that a bacillemia occurs in many cases of cutaneous leprosy and that 
bacilli can be found in many of the internal organs at autopsy. These 
facts are attested to by such men as Honeij,’” Johansen ** and Wayson. 
Axenfeld,’® in supporting the hematogenous theoty, called attention to 
the arrangement of the vessels at the limbus, stating that most bacilli are 
found in this region ; he cited Lie as declaring that all ocular involvement 
begins from the angle of the anterior chamber. These views were upheld 
by Jeanselme and Morax.”° In a recent article Fuchs *! stated that he 
found the primary ocular lesions to be in the anterior part of the ciliary 
body around the major circle of the iris. The episcleral inflammation, 


12. Wood, D. J.: Brit. J. Ophth. 9:1 (Jan.) 1925. 


13. Borthen, L., and Lie, H. P.: Die Lepra des Auges, Leipzig, Wilhelm 
Engelmann, 1899. 


14. Chance, B.: Ann. Ophth. 25:432, 1916. 

15. Neve, A.: Brit. M. J. 1:1153, 1900. 

16. Grossman, K.: Brit. M. J. 1:11, 1906. 

17. Honeij, J. A.: J. Infect. Dis. 17:376, 1915. 

18. Johansen, F. A.: Am. Rev. Tuberc. 35:609 (May) 1937. 

19. Axenfeld, T.: Bacteriology of the Eye, translated by A. McNab, London, 
Bailliére, Tindall & Cox, 1908. 

20. Jeanselme, E., and Morax, V.: Ann. d’ocul. 130:321, 1898. 

21. Fuchs, A.: .Klin. Monatsbl. f. Augenh. 98:728 (June) 1937. 
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as in tuberculosis, appeared to him to be more ‘virulent and recent 
than that in the deeper structures, indicating outward extension. He 
criticized Uchidas’ recent experiments with rats which supported the 
theory of inward extension on the grounds that the condition is entirely 
different in human beings. Sticker * expressed the belief that the 
primary focus is in the nose and that the eye is secondarily involved 
from this. Dimitry ** said the ocular condition does not exist when the 
nose is free from pathologic involvement. He laid special stress on nasal 
treatment. On the other hand, because he was unable to find bacilli in 
end vessels of the iris, ciliary body and retina, Babes questioned a 
hematogenous origin. Hoffmann** and Gyotoku*® were agreed on 
involvement by extension from the conjunctiva and skin of the adnexa. 

Much animal experimentation, mostly on rabbits, has been conducted 
on the transference of human ocular leprosy. Thus Vossium, Neisser, 
Melcher and Ortman, Ivanow, Campana, Kitasata, Bayon, Zenoni and 
others claimed to have succeeded in this, while negative results were 
obtained by Hansen, Vidal, Kobner, Colderaro, Gauchen and several 
others. Maucione ** in 1924 performed some painstaking experiments 
along this line, with completely negative results. Santonastaso *’ is the 
latest flatly to deny this possibility. 


AGE AND SEX CHARACTERISTICS 


The youngest patient examined at the National Leprosarium was 8 
and the eldest 77. I found middle-aged persons and those who gave a 
history of long duration of the disease in general had the most severe 
ocular complications. Patients who contracted the disease during or 
beyond middle age seem to be the most immune. However, this was 
variable because of the still undetermined period of incubation. Seventy- 
one per cent of the patients examined were male and 29 per cent female. 
Both sexes were involved alike as to type of the disease. 


VISION AND PERCENTAGE OF BLINDNESS 


The 350 patients examined represent a total of 698 eyes; 20, or 5.7 
per cent of the patients, were blind in both eyes; 29, or 8.2 per cent, 
were blind in one eye. Eighteen, or 5.1 per cent, had perception of 
light or perception and projection in both eyes, and 40, or 10.2 per cent, 
had perception, or perception and projection in one eye. Thus a total of 


22. Sticker, G.: Mitth. u. Verhandl. d. internat. Lepra-Confer. zu Berlin (pt. 1) 
1:99, 1897. 

23. Dimitry, T. J.: Am. J. Trop. Med. 11:65 (Jan.) 1931. 

24. Hoffmann, W. H.: J. Trop. Med. 33:233 (Aug. 15) 1930. 

25. Gyotoku, K.: Ztschr. f. Augenh. 68:254 (Nov.) 1927. 

26. Maucione, L.: Arch. di ottal. 31:385, 1924. 

27. Santonastaso: Ann. di ottal. e clin. ocul. 65:321 (May) 1937. 
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29 per cent were blind or had perception, or perception and projection in 
one eye or in both eyes. Neve,'® in his series of patients from India, 
found 13 blind eyes in 80 patients and declared that blindness due to 
leprosy was more common elsewhere. Van Driel ** estimated only 7 cases 
of blindness in 1,300 patients examined in Sumatra. Eighty-six, or 24.5 
per cent, of the patients examined by me had normal vision in both eyes, 
and 58, or 16.5 per cent, had normal vision in one eye, making a total of 
41 per cent with normal vision in one or both eyes. 


RACIAL IMMUNITY 


Fifty and two-tenths per cent of the patients were white Americans, 
25.1 per cent were Mexicans, 9.1 per cent were Negroes and 3.4 per 
cent each were Italians, Chinese and Filipinos. The remainder constituted 
small numbers of Jewish, Cuban, Spanish, Puerto Rican, Hawaiian, 
Portuguese, Japanese, Indian, Hungarian, Hindu and Finnish patients 


TasLe 1.—Data on Vision and Percentage of Blindness 








Total number of eyes examined 
Total number of patients blind in both eyes 
Total number of patients blind in one eye 
Total number with perception of light or perception and projection in both eyes 18, or 5.1% 
Total number with perception of light or perception and projection in one eye... 40, or 10.2% 
Total number blind or having perception or perception and projection in one eye 
or in both eyes 
Number with normal vision in both eyes 
Number with normal vision in one eye 
Total number with normal vision in one eye or in both eyes 





in order. It has been noticed by officers of the leprosarium that the 
Mexican and Filipino population seem to be less susceptible to ocular 
disorders. My check on this revealed that 22.7 per cent of inmates 
having normal vision were white, while 36.7 per cent were Mexicans. Of 
the total number having apparently normal eyes, 6.2 per cent were white 
and 11.7 per cent were Mexicans. It is difficult to ascribe a cause for 
this so-called immunity. Certainly it is not a pigment factor, as the 
Negro seems to be extremely prone to ocular complications. Most of 
the Mexican patients observed here were fairly young ; possibly the dis- 
ease is discovered earlier in persons of this nationality, and they are, 
unlike the white man, satisfied to be segregated before leprosy has invaded 
the eye. 
INTRAOCULAR TENSION 


Tension was recorded with the McLean tonometer for 318 patients. 
Only 1 patient showed an elevation of tension, and this responded fairly 
well to miotics and exhibited no form field or scotoma defects. Sixteen 
patients had secondary glaucoma, 2 with involvement of both eyes. One 


28. Van Driel: Geneesk. tijdschr. v. Nederl.-Indié 62:770, 1922. 
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wonders why there is not more secondary glaucoma after observing the 
widespread involvement of the iris in leprosy. The reason, of course, as 
Kirwan *° has stated, must be because of the extreme atrophy and fibrosis 
of most of these irides and their pectinate ligaments. Wood declared 
that because of this condition it is almost impossible to do a satisfactory | 
iridectomy in the majority of the cases of well marked involvement. 
DeSilva also found few instances of primary glaucomas in a series of 

patients examined in Ceylon. 


i ated 








ADNEXA AND EXTRAOCULAR 





MUSCLES 


Multiple and diverse lesions and deformities are found on the adnexa ee 
in leprosy. Most prominent and early among these is the nodular hyper- Af 
trophy of the brows and lids in the cutaneous types, occurring, of course, ; 
in conjunction with the lesions on the face. In certain cases one also . ae 
sees simple hypertrophy without nodule formation. Madarosis, or : a! 
absence of hair, is present in nearly all these cases and may be partial or t 





TasBLeE 2.—Data on Racial Immunity 
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complete. When it is partial on the brows, the hairs are lacking exter- i 
nally (fig. 4). Approximately 47 per cent of the patients had hyper- ie 
trophy or nodule formation on the lids or brows or both, with partial or 
complete madarosis. Twenty-three and seven-tenths per cent had mada- 
rosis without hypertrophy or nodule formation. The latter group for bi 
the most part were persons with neural and old “burned out” cutaneous 
leprosy. 4 
It was my impression that most of the deep or protected tissues a. 
around the eye are fairly immune to leprous invasion. The officers of ie 
the leprosarium have noted that lesions on the hand do not progress as | a7 
rapidly when the patients protect them with gloves. So it is with the if 
eye. In spite of the fact that 17 cases of strabismus were observed, I iE : 
think the incidence of invasion of the well shielded extraocular muscles a 
with their nerve supply is low. In 12 of the 17 cases the strabismus ag 

4 

# 





was of the divergent variety, and for the most part in blind, phthisic Le 
eyes. The facial nerve, in fact, seemed to be the only cranial rr 
nerve markedly affected. This could be explained by its wide superficial ’ 





29. Kirwan, E. O.: Far East. A. Trop. Med., Tr. Seventh Cong. (1927) 1: 
289, 1928. 
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distribution. This protection immunity, of course, is not true of the uveal 
tissues. One is forced to explain the frequency of anterior uveitis by 
the abundant vascular supply. 

Another interesting illustration of the influence of protection is that 
of a Negro (fig. 5) whose palpebral openings were narrowed consider- 
ably by contraction from keloids. In spite of a good amount of mixed 
generalized cutaneous leprosy, the corneas of this man were only slightly 
involved. Valle *° recently emphasized the importance of protecting the 
eye as a prophylactic measure in leprosy. Owing to involvement of the 


Fig. 4.—Partial madarosis. 





Fig. 5.—Protective influence of narrowed palpebral openings on the cornea. 


facial nerve, 15.7 per cent of the patients had lagophthalmos of one lid 
or of both lids. There were only 9 cases of marked ectropion but many 
more of the milder type of this condition. King,*' in describing cases he 
observed in England, stated that paralysis of the facial nerve is always 
preceded by blinking and fibrillation. 

Coexistent with, or shortly after, the development of changes in the 
nasal bone, one sees obstruction of the lacrimal canal, which often results 


30. Valle, S.: Rev. de oftal. de Sao Paulo 5:3 (Sept.) 1936. 
31. King, E. F.: Brit. J. Ophth. 26:561 (Oct.) 1936. 
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in suppurative conditions of the tear sac. The infection is probably an 
ascending one directly due to bony necrosis. There were 8 cases of 
dacryocystitis and 3 cases of chronic external fistulization of the lacri- 
mal sac. 

An interesting feature of the adnexa is the prevalence of xanthelasma 
among lepers. Ina recent survey, Dr. Ralph Hopkins, the dermatologist 
at the leprosarium, found 10 per cent of patients to have this condition. 
In a few of the patients I examined xanthelasma was found to be super- 
imposed on the leprous nodules on the lids and was occasionally found 
all over the body. The blood study of the patients with this condition 
revealed a disturbed cholesterol metabolism. This relationship was 
presented by Hopkins, Black and Ross.*? 

Another important observation on the lids consists of a so-called 
“immune area” in the region of, and internal to, the folds in the upper and 


Fig. 6—Immune areas on the adnexa. 


lower lids (fig. 6), first reported several years ago by Hopkins, Denney 
and Johansen.** This area, of course, is well protected by bony struc- 
tures and infolding of the skin and again reemphasizes the importance 
of protection. 


CONJUNCTIVA 


One hundred and eighty persons, or a little more than half the 
patients examined, had conjunctivitis. The infection in only a few cases, 
however, failed to respond to the usual treament and could be classified 
as being of leprous origin. Pinkerton likewise expressed the belief that 


32. Hopkins, R.; Black, S. H., and Ross, H.: Xanthelasma and Lepaowy, Arch. 
Dermat. & Syph. 39: 239 (Feb.) 1939. 

33. Hopkins, R.; Denney, O. E., and Johansen, F. A.: Immunity of Certain 
Anatomic Regions from Lesions of Skin Leprosy, Arch. Dermat. & Syph. 20: 
767 (Dec.) 1929. 
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the incidence of leprous conjunctival involvement is nil except at the 
limbus. In a series of 149 patients he found 45 to have injected con- 
junctival membranes, none of -which he thought to be leprous. The 
conjunctiva is subject to invasion in a threefold manner: externally 
from the skin and nasal secretions ; internally from the episcleral tissues, 
especially at the limbus, and again from the blood stream. In spite of 
this, it remains one of the fairly immune ocular structures. The bulbar 
conjunctiva does, of course, participate in the usually severe leprous 
infiltration at the limbus, but I believe this may be due to its close 
approximation to the episcleral tissues and Tenon’s capsule in this 
location. This sparing of the conjunctiva seems rather unusual, since 
Fuchs found that in 66 per cent of cases the tears bathing the conjunctiva 
contain bacilli. Here again protection may play a role, as the greater 
part of the conjunctiva is well covered. A great many of the conjunc- 
tivitides observed were undoubtedly caused by the too promiscuous use 
of atropine. The conjunctiva of the leprous eye seems to tolerate a 0.33 
per cent solution of scopolamine hydrobromide much better than atropine. 


OPHTHALMOSCOPIC EXAMINATION 


Because of corneal and lenticular opacities as well as pupillary exu- 
dates, the fundi of only 243 patients could be observed, and the surprising 
thing encountered was that in 201 of these the fundus in each eye was 
absolutely devoid of lesions, disregarding, of course, vascular changes 
of the arteriosclerotic variety observed in many of the older persons. 
Even in many cases of advanced corneal and iritic involvement the 
retina appeared normal. There were 14 cases of choroiditis or chorio- 
retinitis, 13 of well marked opacities of the vitreous, 6 of optic neuritis, 
5 of atrophy of the optic nerve and several in which there were medul- 
lated nerve fibers, retinal hemorrhages and a mild degree of cupping of 
the optic nerve. In not 1 of 28 sectioned eyes was I able to find leprous 
changes or bacilli in the retina or optic nerve. Lie found bacilli in only 
one section of an optic nerve in a series of eyes he examined, and this 
was not accompanied by any inflammatory reaction. 


This frequency or infrequency of changes in ocular neural tissues 
has been discussed pro and con ever since Trantus reported having 
found retinal lesions ophthalmoscopically in 68 per cent of a series of 
patients he examined. Later, he * cited Bistis ** as having confirmed his 
work and stated that Rubert ** had found retinal changes in 23 per cent 
of 202 lepers. Trantus reported that the lesions increased and are more 
frequent in the region of the ora serrata and laid special stress on digital 


34. Trantus: Arch. d’opht. 32:193, 1912. 
35. Bistis, J.: Centralbl. f. prakt. Augenh. 23:328, 1899. 


36. Rubert, I. U.: Diseases of the Eyes in Leprosy, Yuryev, Schnakenbury, 
1903. 
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pressure to bring them in view. It was my experience that not over 15 
per cent of these eyes would dilate sufficiently to enable one to view the 
most anterior parts of the retina, even with digital pressure or any 
other type of manipulation. It is true that most retinal changes if present 
should be confined to the anterior portion as this is the part of the eye 
most affected, but Trantus’ findings have been criticized by many subse- 
quent observers. Parsons in his text on the pathology of the eye stated 
that as a rule leprous retinal lesions are slight. I believe that the small 
percentage of anterior retinal lesions present are probably primarily 
choroidal. 

The reported similarity of these leprous retinal lesions to those of 
syphilis and tuberculosis could not be verified by my observations. The 
small. number of lesions observed by me resembled no particular retinal 
entity. Syphilis is extremely hard to prove in lepers, since over 50 per 
cent of leprous serums give positive Wassermann, Kline and Kolmer 
reactions. However, I did place a small number of patients on arsenical 


TABLE 3.—Results of Ophthalmoscopic Examination 








Number fundi observed 

Number normal fundi 

Number cases of choroiditis or chorioretinitis 
Number eases of optic neuritis 

Number eases of atrophy of the optic nerve 





preparations as a therapeutic test, without results. Van Poole,® in his 
excellent thesis on leprosy and tuberculosis of the eye, concluded that 
these diseases rarely cause lesions of the posterior segment. He attrib- 
uted an allergic causation to the optic neuritis he found in 49 of 206 
cases of leprosy. This seems to me to be fairly logical, but the optic 
neuritis in the few cases observed by me was not of the transitory type 
which he described. 


CORNEA 


The cornea is the most vulnerable ocular tissue to leprosy and enables 
one to see and study an involvement analogous to that of the skin and 
nerves. Elliot ** summarized the fourfold damage to the cornea in the 
following manner: (1) loss of sensitiveness, (2) loss of nutritional 
control, (3) exposure due to paralyses of the muscles and (4) diminution 
of the lavage control. 

The primary and most common change noted by me was the infiltra- 
tion in the deep layers of the stroma (fig. 7). This almost always starts 
from above, but occasionally it starts from the temporal side; as seen 
with the slit lamp, it resembles a syphilitic interstitial infiltration, having 
a dull gray color and a rather amorphous structure with poor outline. 
When fairly advanced, a vascular net develops and follows the infiltration. 


37. Elliot, R. H.: Tropical Ophthalmology, London, H. Frowde, 1920. 
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The second most common lesion was the superficial leprotic keratitis 
which many observers have described as the primary change but which 
in many cases I observed followed the interstitial infiltration. This 
usually also starts from above and blankets the deep haze with a net- 
work of pinpoint white dots, often referred to by writers as “chalk 
dust” or “flour dust.” All these minute superficial areas are surrounded 
by a grayish infiltration, and the corneal tissue between them is dull 
and lusterless. The entire area is sharply demarcated and when well 
advanced becomes vascularized and takes on the appearance of pannus 
formation. Microscopically (fig. 8) these superficial lesions resemble 
cutaneous leprosy. The epithelium is usually intact but irregular. Bow- 














Fig. 7—Deep corneal infiltration. Low power magnification; x 140. 


man’s membrane is either absent or pushed up against the epithelium. 
It corresponds to the thin line of connective subepithelial tissue in the 
cutaneous lesions. The lamellae are separated, and there is hyperplasia 
of fixed and wandering corneal cells, which collect in groups under 
Bowman’s membrane to form a typical leproma. Bacilli, both extra- 
cellular and intracellular, are numerous as observed with the acid-fast 
stain. Descemet’s membrane seems to be unaltered even in cases of 
advanced leprosy. Sogunama * stated that the first changes take place 
under Bowman’s membrane at the perforations of the nerves and that 
the interruption of this structure limits the lesion. There was a deep or 


38. Sogunama, S., and Sogunama, H. M.: Arch. f. Augenh. 77:227, 1917. 
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superficial involvement of the cornea in 289 cases. Bacilli were found in 
18 and leprous lesions in 22 of 28 sectioned corneas. 

In a number of corneas with these deep and superficial changes, 
beaded corneal nerves were observed with the high power objective of 
the slit lamp at the limbus. These tiny nodes or enlargements on the 
shaft of the nerve were described by Minder to be a round cell infiltration 
of the endoneurium and sheath of Schwann. They seemed to me to be 
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Fig. 8.—Infiltration and bacilli in the superficial corneal layers. High magnifica- 
tion, dry lens; x 760. 


analogous to generalized neural involvement. Only in cases of well 
advanced superficial keratitis did I find corneal anesthesia to be present, 
and superficial ulceration was not nearly as prevalent as one would 
expect. The most intense microscopic corneal leprous lesions are found 
at the limbus. Here diffuse cell infiltration produces the macroscopic 
scleral roll, which may circumscribe the cornea (fig. 9) or may be well 
localized. 





126 ARCHIVES OF OPHTHALMOLOGY 


Gabriélidés,*® Sauvineau and Morax and, more recently, Pillat *° 
and others have laid special stress on the diagnosis of ocular leprosy 
by examination of superficial corneal scrapings. Undoubtedly bacilli 
are present in this location if at all. However, I believe that a competent 
dermatologist can usually make a diagnosis of leprosy several years 
before a diagnosis is made by this means. 

The most marked and disfiguring type of gross corneal lesion was 
the immense leproma found in 3 cases. This growth had a smooth, 
glistening appearance and was found to cover the entire cornea (fig. 
10). At first I thought it was extracorneal, and even when it was 
removed it dissected easily; in fact, it almost peeled from the corneal 
surface. On microscopic section, however (fig. 11), this gave the 
appearance of a massive intracorneal leproma. The epithelium was 
greatly hypertrophied and almost cornified. Bowman’s membrane was 
still present ; it was pushed up against the epithelium and separated the 


Fig. 9.—Corneoscleral roll. 


latter structure from an intense leprous infiltration, in which a good 
number of bacilli and cells were found as well as a fair amount of fibrous 
tissue. 


Ophthalmologists studying leprosy have often been baffled at finding 
lepra bacilli in apparently normal corneas and still have reached no 
definite conclusion as to a solution to this phenomenon. Some have 
used the term “host resistance”; others, “attenuated bacilli,” and Fuchs 
recently used the phrase “tissue behavior” to explain this strange con- 
dition. I think one must again turn to the dermatologists for the most 
plausible solution. They state that they find bacilli in normal appearing 
skin and that these organisms, under an allergic influence and without 
any increase in their number, may set up a reaction which will vary in 


39. Gabriélidés, A.: Arch. d’opht. 34:439, 1914. 

40. Pillat, A.: Leprosy Bacilli in Scraping from Diseased Cornea in a Leper 
and Comments on Keratitis Punctata Superficialis Leprosa: Report of a Case, 
Arch. Ophth. 3:306 (March) 1930. 
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Fig. 11—Massive corneal leproma. Low power m 
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intensity and after which they will be destroyed. These temporary 
corneal reactions in leprosy may be severe or mild, and I can think of 
no better way to account for them. Unfortunately, I had the opportunity 
of subjecting to slit lamp examination only a few corneas which were 
later sectioned, and these were all involved in some manner. 

Another question frequently raised concerns the manner in which 
these nonmotile bacilli find their way into an avascular structure such 
as the normal cornea. Lie stated the bacilli come in by the lymph 
and are then taken up by the corneal cells and that all involvement 
starts from the angle of the anterior chamber. Axenfeld declared they 
are carried to the limbus by the cells and “diffuse themselves to the 
interstitium,” where they may remain indefinitely. My impression is 


that leprous bacilli are transported by the blood stream to the ciliary body 
by the major circle of the iris and then are disseminated through- 
out the cornea both by wandering cells and by the lymph stream. Pos- 
sibly they may reach the aqueous through the epithelium of the ciliary 
body and thence be carried to the cornea through Fontana’s spaces. 


SCLERA 


Leprous lesions of the sclera, as in tuberculous lesions, are almost 
always confined to the corneoscleral junction. Here one finds active 
and intense lesions involving for the most part the episcleral tissue. 
Lepra cells and bacilli are usually plentiful in this region, and the 
inflammatory reaction may be localized or pericorneal. Deep scleral 
lesions, however, are rare. In not 1 of 28 sectioned eyes was I able to 
find lesions or bacilli in the deep, densely packed connective tissue of 
the sclera proper. 

IRIS 


Subject to intermittent attacks, the iris shows all gradations of 
involvement from a mild degree of swelling with obliteration of the 
anterior pattern and ectropion of the pigment frill to almost complete 
fibrosis and atrophy. Posterior synechia, anterior capsular pigment 
deposits and polycoria were frequent. Cysts of the posterior epithelium 
were observed in 3 cases. Iridectomy performed in cases of advanced 
leprosy usually encountered a friable iris, which left its pigment epi- 
thelium adherent to the lens capsule. Bacilli and lesions were found 
in 13 irides of the sectioned eyes. These were usually located near the 
base of the iris, close to the posterior pigment epithelium. 

The most classic and striking lesion in leprosy of the iris is the 
leproma, or nodule, seen in 52 cases. With the corneal microscope they 
appeared as white globular bodies usually enmeshed in the iris tissue, but 
at times they were observed to protrude on the surface and almost 
appeared pedunculated. The three different positions that they occupy 
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are shown in figure 12. Most often they occur around the pupil from 
the rim back to the collaret (fig. 12.4). Again they are seen diffusely 
throughout the anterior mesodermal layer (fig. 12B). Occasionally 
they are observed at the peripheral border, adjacent to a corneoscleral 
lesion (fig. 13C). 

Meller ** expressed the belief that lepromas of the iris are rare and 
cited Borthen as having found only 4 or 5 in a series of 250 cases. 
Pinkerton expressed doubts as to whether these are true lepromas, but 
Wood declared them to be distinctly pathognomonic of leprosy, and 
Peter *? concluded that they were nodules from their close microscopic 
resemblance to cutaneous lepromas. I have never seen any postinflam- 


FIG. 1 











Fig. 12.—Position of iris nodules. 
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matory changes resembling these lesions and could call them nothing 
but lepromas or nodules. 


CHOROID AND CILIARY BODY 


Although atrophy and hyalinization of the ciliary body, with its 
processes, is frequent in sections of leprous eyes, one does not as a rule 
see signs of acute inflammation and dense cellular infiltration in this 
structure. There is usually a scattering of chronic inflammatory cells 
and bacilli around the major arterial circle and stromal parts, and 
“foam” or leper cells are fairly infrequent (fig. 13). 


41. Meller, J.: Klin. Monatsbl. f. Augenh. 43:66, 1905. 
42. Peter, L. C.: Arch. Ophth. 53:258 (May) 1924. 
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The ciliary muscles are thin, and the radial portion of Brucke’s 
muscle seems in many instances to limit the posterior extension of cells 
and bacilli. Single bacilli can be traced, however, along the pigmented 
posterior fibers of this muscle into the choroid. By far the greatest 
amount of choroidal involvement was observed in the anterior segment, 
and, like the involvement of the ciliary body, it was of a chronic nature. 
This seemed to bear out Fuchs’s contention, viz., that the bacilli seem 
to be more virulent and destructive when observed in the more external 
ocular tissues, such as the cornea or episclera, thus appearing to favor 
outward extension. Leprous lesions were found in the ciliary body of 
19 of the 28 eyes examined and bacilli were found in 14. Lesions 
occurred in the choroid of 15 eyes and bacilli in the choroid of 9 eyes. 


LENS AND VITREOUS 


No infiltration of bacilli or cells was found in either the lens or the 
vitreous. Opacities of the lens occurred in 103 cases, but for the most 








Fig. 13.—Infiltration in the angle of anterior chamber. Low power magnifica- 
tion; x 140. 


part they resulted from the numerous deposits on the anterior capsule. 
Few opacities of the senile variety were observed. 


METHODS AND RESULTS OF TREATMENT 


Various methods were used in carrying out treatment of the ocular 
conditions. Some of the drugs had been used often before in treating 
general leprosy, but the effect of only a few has been noted on 
the eye. In instituting treatment of any type of leprosy there are two 
factors in the patient’s general attitude which impresses one. The first 
is his reluctance to accept anything new or unusual. The reason for 
this, of course, is that so many remedies have been tried over a period 
of years that the patients merely believe the treatment to be another 
experiment. They also have a feeling that the treatment, if new and 
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untested, may make their condition worse. Secondly, most patients 
are loath to continue any certain treatment over a long period. Imme- 
diate result is the desirable thing. 

The patients who volunteered for treatment were divided into 
three main groups: (1) those with old corneal infiltrates and opacities, 
(2) those with more or less of a chronic uveitis or iridocyclitis (most 
of these, of course, also had corneal involvement) and (3) those with an 
acute or rapidly advancing process. 

For the first group four ingredients were used locally, namely, 
ethylmorphine hydrochloride, chaulmoogra oil, thyroxin and an oint- 
ment containing quinine bisulfate. Each form of treatment was started 
with 20 patients, but many discontinued their visits during the three 
month period of treatment. The results of this procedure were as follows: 

Ethylmorphine hydrochloride was used three times a week in a 10 
per cent solution, after the concentration of the solution had been 
increased gradually up to this dilution. Eleven patients completed the 
treatment. Three of these said their vision was better. However, 6 


TABLE 4.—Involvement Found in Twenty-Eight Eyes Sectioned 








Lesions Found  Bacilli Found 


18 
None 
18 
14 

9 
None 





actually showed a slight increase in visual acuity, 2 in both eyes and 
4 in one eye. Slit lamp examination after treatment, however, showed 
little change in any of the corneal opacities. 

Chaulmoogra oil was used in a 50 per cent solution with castor oil. 
This was extremely irritating to some patients and had to be preceded 
by the use of a 0.5 per cent solution of pontocaine hydrochloride. 
Leprologists in the United States are not nearly as enthusiastic about 
chaulmoogra oil in the treatment of generalized leprosy as the Europeans. 
Nevertheless, about 90 per cent of the patients here take the drug by 
mouth. Approximately 28 per cent received it by vein regularly and 
about 10 per cent irregularly. In this group vision was improved slightly 
in 2 of 10 patients who completed the treatment, but again slit lamp 
examination revealed little change. 

Thyroxin (Squibb) was used according to Jameson’s formula; 
that is, 1 drop of a solution containing 2 mg. per cubic centimeter was 
instilled twice daily in each eye. Seventeen patients received the drug, 
and 11 of them reported better vision, but only 4 had better sight as 
indicated with the test card after the treatment. Slit lamp evidence 
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was more convincing in this group, however, especially concerning the 
interstitial infiltration, which in many cases seemed to be slightly clearer 
after the treatment. ! 

An ointment containing quinine bisulfate in a 2 per cent concentration 
was used as advised by Selinger for 18 patients. The ointment was 
instilled twice daily. Of 9 who were of the opinion their vision was 
bettered, there were 4 who were actually improved according to the 
test card. But here again the corneal examination seemed to favor 
a larger percentage of improvement than that which was obtained. 

To 13 patients with chronic ocular leprosy, for the most part con- 
sisting of a long-standing uveitis and corneal scarifications, calcium 
gluconate was given orally as advised by Theobald, 1 drachm (3.7 cc.) 
three times a day. Some of the patients in this group were unable to 
understand how oral medication could be beneficial to the eye. Con- 
sequently drops of glycerite of boroglycerin were used daily, mostly 
for a psychic effect. Although little objective improvement could be 
noted in this group, 5 patients thought their sight was helped, and in 
8 the vision was actually improved slightly, in 2 in both eyes. 

Two forms of foreign protein therapy were used in the treatment of 
22 patients with acute or, rapidly advancing ocular leprosy; at the 
same time they were being treated symptomatically with the usual heat, 
salicylates and cycloplegia. The first preparation, erysipelas and pro- 
digiosus toxins (Coley’s) (Parke, Davis & Co.), was discontinued after 
it was used on several patients, as it produced terrific localized cutaneous 
reactions. Triple typhoid vaccine (Mulford), however, in general pro- 
duced gratifying results in 19 cases. This, of course, was administered 
intravenously, and I found it was necessary in most cases to give 
50,000,000 killed organisms in order to obtain a good reaction. While 
this, especially in the cases of cutaneous lepropsy, did cause some gen- 
eralized cutaneous flare-up, the patients felt improved in every way at 
the termination of the shock. Eleven of the 19 patients reported relief 
from their ocular distress following injection of triple typhoid vaccine, 
and this was in direct confirmation with the objective findings. 

Because of the similarity of ocular leprosy to certain phases of 
syphilis and also because of the results Lucic and others obtained in 
treating patients with nonspecific uveitis with arsenical preparations, 
8 patients who did not respond well to protein shock were given intra- 
venous injections of neoarsphenamine in 0.3 to 0.45 and 0.6 Gm. doses. 
These patients all had positive Wassermann, Kline and Kolmer reactions, 
which, as stated before, means nothing in leprosy. The results of this 
treatment were rather disappointing, 3 patients having such severe 
cutaneous and systemic reactions that further treatment was discon- 
tinued. The other 5 did not seem to be aided in any way. 
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Schnaudigl, Hoffmann ** and Kupffer ** have reported amazing 
results with gold salts in ocular leprosy. Ten of the patients with the 
acute type of lesions, who failed to respond to foreign protein or to 
arsenical preparations, were started on a series of intravenous injections 
of gold sodium thiosulfate-Abbott, being given four injections of the 
10 mg. dose and the dose then being increased to 25 mg. twice weekly. 
Although this routine was carried out for only about two months, which 
according to Benedict is not of sufficient duration, no definite improve- 
ment could be observed during this time and only 1 patient thought 
he had been helped. Two severe systemic reactions were obtained. 

Because of the similarity of many phases of ocular tuberculosis 
and ocular leprosy, I thought that it would be interesting to try tuber- 
culin in a group of these patients. Although it is thought that leprous 


TasLe 5.—Results of Treatment 








No. of 
No. of Patients Results of 
No. of Patients with Visual Objective 
Patients Reporting Acuity Examination 
Completing Improve- Actually After 
Agent Treatment ment Improved ‘Treatment 


Ethylmorphine hydrochloride, 10% ll 3 
Chaulmoogra oil 10 1 
17 ll 


18 9 
Calcium gluconate 13 5 
Erysipelas and prodigiosus toxin (Coley) 
Triple typhoid vaccine 19 
Neoarsphenamine 8 
Gold sodium thiosulfate 10 

10 





skins are desensitized and react atypically to tuberculin, 11 patients with 
a variety of ocular lesions were tested intradermally with purified protein 
derivative (Parke, Davis & Co.). One severe positive reaction with 
the second dilution (0.005 mg.) was obtained in a patient who had 
little leprosy and who later was found to have lesions in the upper lobe 
of the lung on roentgenographic examination. The remaining 10, who 
gave no diagnostic reaction to either dilution, were started on a treat- 
ment of tuberculin Denys, beginning with 0.00001 mg. Absolutely no 
change could be detected by me in the ocular lesions of these patients 
as treated with this form of tuberculin over a period of three months. 
However, 1 patient did have a slight improvement of vision in one 
eye with the test chart. 

SURGICAL PROCEDURES 


In considering surgical treatment of the leprous eye, there are two 
_ foremost questions which enter the surgeon’s mind and which concern 


43. Kupffer, A.: Med. Klin. 23:364 (March 11) 1927. 
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about 80 per cent of the patients. First, is it possible to remove a part 
of the iris behind any portion of the cornea which happens to be clear 
and, if this is possible, will this artificial pupil remain clear and how long ? 
Second, is it possible to improve the patient’s cosmetic appearance by 
means of any surgical procedure on the lid? The first consideration is 
paramount, as there is nothing known which will hinder the further 
opacification of the cornea. Of course, if the cornea is greatly involved, 
the iris has probably also been mutilated by the progress of the disease, 
and iridectomy attempted on this type of eye is not successful. The 
tissue is so fibrotic and friable that it pulls away in pieces and its 
posterior epithelium clings to the capsule of the lens or the iridec- 
tomy opening will quickly fill in again with exudate or the clear cornea 
in front will soon become clouded. Hence despite the fact that iridectomy 
is probably the most common operation performed on leprous eyes, 
it still remains one of the most unsatisfactory. Of the 30 operations 
which I performed, there were 8 iridectomies, and only 3 resulted in 
better subsequent vision. There were 9 plastic operations performed 
on lids, most of which gave satisfactory results. The remaining opera- 
tions consisted of several cataract extractions, operations for pterygium, 
enucleations and synechotomies and one operation for squint and one 
discission. At one plastic operation a mucous membrane graft from the 
lip was successfully implanted in the lower cul-de-sac to correct an 


almost complete ankyloblepharon. No postoperative intraocular or extra- 
ocular infections occurred. It has been noted by many that in all phases 
of surgical intervention on lepers postoperative infection is rare. The 
Hansen bacillus seemingly bestows immunity on the patient. 


SUMMARY AND CONCLUSIONS 


Findings in 350 cases of ocular leprosy are tabulated. Blindness 
due to leprosy is common in the United States. Twenty-nine per cent 
of the patients were blind or nearly blind in one eye or in both eyes, 
and 91 per cent had ocular involvement in some form or other by the 
disease. 

Mexicans are not so susceptible to ocular leprosy. 

Glaucoma is uncommon. 

Protection of the leprous eye in some form or other is an important 
prophylactic measure. 

There are “immune” protected areas on the adnexa. Xanthelasma 
is common on the adnexa. 

Lesions in the retina, optic nerve and lens are rare. The cornea 
is the most vulnerable ocular tissue and is probably invaded through 
the blood stream primarily. 

Quinine bisulfate ointment and thyroxin administered locally give 
fair results in clearing the corneal infiltrates. Ethylmorphine hydrochlo- 
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ride and chaulmoogra oil are of no avail. Protein shock gives good 
results in the treatment of the acute lesions. 


The leprous eye, while not being responsive to intraocular surgical 
treatment, still is not prone to postoperative infection. 


424 Hamm Building. 


The medical director, H. E. Hasseltine, the commanding officer and other 
resident officers of the Public Health Service at the National Leprosarium, Carville, 
La., cooperated in the preparation of these patients. 


ABSTRACT OF DISCUSSION 


Dr. Gipzon M. Van Poors, Honolulu, Hawaii: As one who has 
been interested in the subject of leprosy for more than a decade, I can 
testify not only to the completeness of the paper but to the soundness 
of its conclusions. The subject of leprosy holds a fascination for the 
physician which is difficult to resist. The lack of knowledge concerning 
the exact causal relation and transmission of leprosy and the inability 
to supplement facts with experimental observation as well as other 
difficulties lend the disease its fascination and make any additional con- 
tribution a difficult but worthwhile effort. 

Dr. Prendergast’s material is extensive, and his series of 28 eyes 
studied pathologically is large indeed and only rarely equaled in the 
literature. The question of the portal of entry has been dealt with 
completely, but it may be of interest to add the ingenious theory of 
S. Valle, of Brazil, who believes that most of the peculiarities of leprous 
ocular involvement are accounted for by the rich anastomoses between 
the anterior ciliary arteries and the posterior conjunctival vessels, which 
in turn bring in bacilli from the lids, superciliary region and forehead. 

The important observation on the inverse relation between ocular 
protection and ocular leprosy is well worth noting and remembering by 
all who deal with the disease. 

I am gratified to learn that Dr. Prendergast endorses my findings 
and views on the question of leprosy of the posterior segment, but I 
wish to emphasize that the transitory optic neuritis, or pseudoneuritis, 
I have observed occurred in conjunction with attacks of acute leprous 
reaction. When I say pseudoneuritis I get into trouble, because pseudo- 
neuritis is known to be a congenital condition found in hyperoptic persons 
with a narrowing of the scleral canal, and in that condition bilateral 
elevation of the disk of about 1 or 2 diopters occurs. There is no inter- 
ference with vision, and that is exactly what I found in these cases. In 
true neuritis, which is usually unilateral and comes on suddenly, there 
is a loss of vision, and both hemorrhages and exudates are found in 
the fundus. Hemorrhages are not found in the fundi in these leprous 
patients. Acute leprous reactions frequently occur in the patients seen 
in Hawaii. : 

With respect to the whitish globular bodies seen in the iris, there 
seems little doubt that these are true lepromas. Kuriks obtained a post- 
mortem specimen of such an eye and was able to show that these struc- 
tures were indeed miliary lepromas, as had been surmised by Jeanselme 
and Morax as far back as 1898. 

I can also confirm the eccentricity of the leper’s reaction to purified 
protein derivative. A large series of such diagnostic tests have been 
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done, and a small number of positive reactions have been obtained. In 
some of my cases negative reactions were obtained even in the presence of 
both leprosy and tuberculosis, two diseases which are found together 
with puzzling frequency. 


Dr. Forrest J. PINKERTON, Honolulu, Hawaii: When one studies 
the pathologic process in the anterior segment, it would seem that a 
secondary glaucoma must necessarily follow, and such would certainly 
be the case if, as Dr. Prendergast pointed out, there were not an early 
atrophy of the ciliary processes. I have rarely found glaucoma in the 
many patients I have examined. 

I must confirm Dr. Prendergast’s report on the ‘absence of changes 
in the optic nerve, choroid and retina due to leprosy. I have examined 
the eyegrounds of all the patients coming under my observation, many 
of them year after year. More than 50 per cent of these patients give 
positive Wassermann reactions (not necessarily syphilis), hence is it not 
likely that many of these ocular involvements are due instead to syphilis 
or to some other causative factor? Also in view of the large number 
of cases of tuberculosis and of tuberculous complications in leprous 
patients, why assume that the lesions in the fundi are due to leprosy? 
The condition may have been the well known edema and inflammation 
that are always present during the leprous allergic attacks associated with 
urticaria, edema, excruciating pain and mental confusion. I speak of 
the so-called “acute leprous fever.” 

Slit lamp studies of the acute leprous iris are difficult indeed. There 
are too many exudates in the anterior chamber to permit detailed study 
of a nodular iris in the majority of cases. 

Many corneas studied with the slit lamp show numerous irregular, 
nodular grayish masses in the stroma proper, some large enough to 
project forward and cause an uneven elevation on the anterior corneal 
surface. These are nodules and will yield large numbers of bacilli 
when examined under the microscope. 

The phenomenon of acute leprous fever produces in every patient 
changes that are widespread and involve all parts of the body, the cornea 
included. The so-called keratitis punctata superficialis is not necessarily 
a leprous entity, as leprosy involves the deeper portion of the cornea. 
Slit lamp examination might correct the reports of some other observers 
that “keratitis punctata superficialis” is due to leprosy. 

There is one lesion of the cornea involving the upper margin that 
fits the picture of leprosy which Dr. Prendergast describes. I am 
unable to explain its connection with leprosy, but it is found in a majorit 
of cases of ocular leprosy. I speak of that zone of the upper fifth 
of the cornea which starts out as a nebulous cloud of “flour dust” 
particles, superficially located, and gradually become more and more 
opaque, with an occasional fine blood vessel suggesting a pannus, but is 
not accompanied by conjunctival inflammation. 

No cure for leprosy has been found, but experience in Hawaii in 
the past ten years clearly demonstrates the importance of early segrega- 
tion, early hygienic treatment and meticulous attention to diet and 
physical rest. Race and family vulnerability strongly influence the 
incidence of the disease. 

Leprosy in Hawaii is on the decline, and it is my belief that early 
diagnosis plus care in a sanatorium explains in a great degree this 
reduction. 
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Dr. T. J. Dimitry, New Orleans: Ever since the leper’s almost 
fugitive departure from Europe to the Western hemisphere during 
colonization and from the Scandinavian countries into the United States 
a hundred years after, he and his disease have disturbed the Americas. 


Louisiana, when yet a colony, essayed to solve the problem of the 
leper and took its responsibility seriously. On three occasions she estab- 
lished a lazaretto for the lepers’ care. Today, she is host to the nation’s 
lepers. Government control has not enlightened but, to the contrary, 
has succeeded in keeping the riddle stationary and in elite the 
initiative. 


My interest in the leper dates back some thirty years, and ssiesiiainie 
this period I have noted neglect to study him in his lair, this neglect 
being less today than when I first became interested. For some unac- 
countable reason the physician has not availed himself of the social 
worker in the lepers’ care, yet such workers were ready to serve had atid 
been called on. 


The leprous lesion of the eye is not unlike that of the skin and 
mucous membranes of other parts. It is not primary but is a response 
to the general pathologic condition. In consequence, the ocular lesions 
are treated symptomatically in the hope that general improvement will 
result. 


Though a leprous nidus in the nasal cavity commonly exists in 90 
per cent of the cases in the early stage, the nasal lesion is not necessarily 
responsible for the ocular leprosy. The progress of the disease is not 
by a continuity of surfaces. The characteristic active lesions in the 
eye, the round and epithelial cell infiltration diffusing the meshes of the 
conjunctiva, advancing into the cornea and producing punctate keratitis, 
bullae, ulcerations and iritis, give the appearance that the supply of 
organism finds its way from the nostrils to the eye. 

I do not aim to sustain Sticker’s dictum that the nose is the primary 
site of infection in the great majority of those suffering from leprosy 
or Heiser’s observation that a nasal ulcer is the most important symptom 
and that there is constantly found in the nasal secretions the leper 
bacilli. The claim I make is that the ocular condition does not actively 
exist when the nose is free of pathologic involvement, and I wish to 
stress the necessity of treating the nose as a means of benefiting the eye. 
I insist that the leper needs the attention of both the otolaryngologist 
and the ophthalmologist. 

The therapeutic agent I prefer in the treatment of the nose, the eye 
and the general condition is chaulmoogra oil. I drop this oil into the eye 
and I spray it into the nose in an emulsified state. Surgical treatment 
of ocular leprosy is unsatisfactory if the leprous condition is active; 
however, it is most satisfying if the process has abated. 


Dr. JOHN J. PRENDERGAST, St. Paul: In reply to Dr. Dimitry, I 
think that ocular leprosy is almost entirely hematogenous and that when 
it is found in the eye it can also be found in the nose and in practically 
any other organ in the body. I do not think treatment of the nose would 
have any effect on leprous ocular lesions. Moreover, I do not believe 
that chaulmoogra oil has any effect on ocular leprosy. I tried it with 
three different methods of administration over a period of several 
months and did not note any change in the ocular lesions. 
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EXFOLIATION OF THE LENS CAPSULE 
(GLAUCOMA CAPSULARIS) 


FORTY CASES OF EXFOLIATION 


RODMAN IRVINE, M.D. 
LOS ANGELES 


Through the advent of the slit lamp, study of the lens capsule has 
been facilitated, revealing pathologic changes of scientific and clinical 
significance not yet fully appreciated or understood. There is still con- 
troversy regarding the most fundamental details of the anatomic struc- 
ture and pathologic appearance of the capsule, a situation challenging 
laboratory workers and clinical ophthalmologists alike to record their 
observations with research intent. 

The most complete study of the lens capsule is to be found in Vogt’s ? 
atlas published in 1931. More recent reports of note concerning exfolia- 
tion of the lens capsule are those of Holloway and Cowan,? Grzedziel- 
ski,*> Sobhy,* Baumgart,> Waite,® Shapira,’ Miiller,® Hoérven® and 
Garrow.’ Relatively little is written in English on the subject, and 
Horven’s article is probably the best summary to date. 

From a study of the literature on exfoliation of the lens capsule 
and of the cases reported here, certain questions requiring consideration 
are evolved. These are mentioned at the outset in order to stimulate 
curiosity and suggest relations in the material presented. 

First, with regard to the lens capsule: 

(a) With pathologic involvement of the lens capsule, is there any 
related change in the other glassy membranes? 


From the Section of Ophthalmology of the Department of Surgery of the 
University of Southern California School of Medicine, 
Read before the Section on Ophthalmology at the Ninetieth Annual Session 
of the American Medical Association, St. Louis, May 18, 1939. 
1. Vogt, A.: Lehrbuch und Atlas der Spaltlampenmikroskopie des lebenden 
Auges, Berlin, Julius Springer, vol. 2, 1931. : 
. Holloway, T. B., and Cowan, A.: Am. J. Ophth. 14:189, 1931. 
. Grzedzielski, J.: Arch. f. Ophth. 126:409, 1931. 
Sobhy, M.: Brit. J. Ophth. 16:65, 1932. 
. Baumgart, B.: Boll. d’ocul. 12:560, 1933. 
. Waite, J. H.: Am. J. Ophth. 17:254, 1934. 
Shapira, T. M.: Am. J. Ophth. 18:31, 1935. 
. Miller, H. K.: Klin. Monatsbl. f. Augenh. 98:653, 1937. 
. Hérven, E.: Brit. J. Ophth. 21:625, 1937. 
. Garrow, A.: Brit. J. Ophth. 22:214, 1938. 
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(b) Is a separation of an intact superficial capsular layer, as occurs 
in fire cataract, related to Vogt’s senile, granular, dandruff-like exfolia- 
tion of the same capsular layer ? 

(c) Is cataract with exfoliation of the lens capsule possibly a heat 
or radiation cataract? 

(d) With what frequency does Vogt’s senile exfoliation occur in 
different parts of the world, and does solar radiation or heat seem to be a 
factor in the frequency ? 


(e) Could the particles seen in “senile exfoliation” be a deposition 
from the iris or the contents of the anterior chamber rather than 
exfoliation of the lens capsule? 

Second, with regard to the lens zonule: 

(a) Do the zonule fibers attach themselves to the capsule so as to 
form a superficial capsular layer, the so-called zonular lamellar layer, 
and does this layer extend all the way around the lens? 


(b) Does pathologic involvement of the most superficial layer of the 
lens capsule indicate pathologic involvement of the zonule, and, since the 
zonule is supposedly derived from the tertiary vitreous, pathologic 
involvement of the vitreous? 

_(c) If the zonule is affected when there is pathologic involvement 
of the most superficial capsular layer, does such involvement indicate 
altered steadfastness of the lens? 

(d) In the presence of exfoliation of the zonular lamellar layer of 
the lens capsule is there an associated change in the permeability of the 
zonular-capsular diaphragm affecting the exchange of fluid between the 
chambers of the eye which might result in glaucoma, the so-called dia- 
phragmatic glaucoma of Horven? 


Third, with regard to the immediate clinical significance of exfolia- 
tion of the lens capsule: 

(a) Is the glaucoma frequently accompanying senile exfoliation of 
the lens capsule the result of plugging up of the drainage channels of the 
eye by the exfoliating particles? 

(b) If this is true, should treatment of such glaucoma be altered 
according to its genesis, or, more important, can the onset of glaucoma 
be prevented in eyes with exfoliation? 

(c) Does exfoliation per se alter the prognosis of any concomitant 
pathologic condition, such as glaucoma or cataract? 

The purpose of this paper is to present personal observations as 
they pertain to some of these problems. These observations include the 
results of a study of data on 14 cases of glaucoma capsularis taken from 
the records of the Massachusetts Eye and Ear Infirmary; the results 
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of examination for exfoliation of the lens capsule of 235 patients with 
cataract seen consecutively at the Government Ophthalmic Hospital, 
Madras, India, 18 of whom had such exfoliation, and the results of a 
study of 8 cases of exfoliation of the lens capsule seen in Los Angeles. 

It is necessary at the outset to differentiate senile exfoliation of the 
lens capsule from other forms that are known to occur, especially the 
zonular lamellar separation of fire cataract. At present there is no 
known connection between the two conditions. In 1922 Elschnig ™ 
described in glass blowers separation of the most superficial layers of 
the lens capsule, a condition known as zonular lamellar separation 
because of the belief that the so-called zonular layer of the capsule is 
the part that separated (fig. 1.4). The detached membrane is seen 
as an intact, more or less transparent pellicle, partially separated from 
the lens, the separating edges curling up in scroll-like fashion or lying 
free. The break in the membrane probably takes place near the equator, 
and the axial ends curl up toward the anterior pole. The capsule is 
usually not detached over the anterior pole. The distinguishing feature 
of this type of separation is the intactness of the detached membrane. 
This condition accompanies cataract which develops after ten or fifteen 
years of exposure to the glass furnaces. Glaucoma does not develop 
in these patients. 

Somewhat similar detachments of the anterior capsule have been 
described following trauma?* in cases of hypermature cataracts and 
occasionally with dislocation of the lens... A woman aged 76 was seen 
at the Los Angeles County Hospital showing a delicate, transparent, 
pellicle-like membrane attached to the anterior pole of the lens with the 
edges curled up as described in zonular lamellar separation. There was 
nuclear sclerosis, but the fundus could be seen readily. The iris was 
freely movable but showed the presence of three or four old Koeppe 
nodules, and one of these was attached to the membrane by a fibrous 
strand. This membrane was not the type seen as an inflammatory 
deposition. Its transparency, delicateness and homogeneity pointed more 
to its being a definite separation of a part of the capsule, probably pulled 
off in this case by adhesions to the iris. The inflammation of the iris 
was never-marked, and at the time of writing there is no inflammatory 
activity. The patient does not recall any undue exposure to heat or 
radiation. She is not a professional cook. This case is cited to show 
that the lens capsule sometimes undergoes a change that will allow 
separation of the most superficial layers simulating that seen in fire 
cataract. Among the cases subsequently described are 2 (cases 13 


11. Elschnig: Klin. Monatsbl. f. Augenh. 70:325, 1922. 
12. Frenkel, H., and Dejean, C.: Arch. d’opht. 49:753, 1932. Butler, T. H.: 
Am. J. Ophth. 21:1032, 1938. 


















IRVINE—EXFOLIATION OF LENS CAPSULE 141 


and 14) in which dilatation of the pupil left a faint configuration of 
the iris markings on the lens capsule, as though the capsule were etched 
by the iris. The scratches were too fine and delicate.to be pigment 
streaks, and here again was the suggestion of a superficial capsular layer 
that was so changed as to be ready to rub off. These findings might be 
a clue as to the beginnings of the exfoliation described by Vogt. In 
Vogt’s atlas similar pictures are shown but are not discussed from this 
point of view. 
HISTORICAL ASPECT 


In 1925 Vogt described 12 cases of what he called “exfoliatio super- 
ficialis capsulae anterioris.” A description of the same condition had 
been given by the Finnish writer Lindberg ** in 1917. Bedell '* was the 


first to describe the condition in the American literature. In 1925 he | 


reported 2 cases of “unusual capsular changes,” which, from the descrip- 


Fig. 1—A, diagrammatic representation of separation of the capsule in glass 
blower’s cataract. B (case 22), photograph showing a clearly defined central 
pupillary disk as seen with the pupil partially dilated. 


tion and drawings, are typical cases of exfoliation. Since Vogt’s descrip- 
tion some forty or fifty papers on the subject have been published, and 
by 1931, 45 cases had been seen in the Zurich clinic. Vogt and other 
observers have brought forth clinical and pathologic observations 
attempting to prove that the anterior layers of the lens capsule come 
off in small particles or flakes. Only a few observers, notably, Hand- 
mann 7° and Busacca,'* have expressed the belief that the particles are 
a deposition rather than an exfoliation. Since a large percentage of the 


13. Lindberg, 1917, cited by Hoérven.® 

14. Bedell, A., in Contributions to Ophthalmic Science, Dedicated to Dr. 
Edward Jackson in Honor of His Seventieth Birthday, Menasha, Wis., George 
Banta Publishing Company, 1926, p. 148. 

15. Handmann, M.: Klin. Monatsbl. f. Augenh. 76:482, 1926. 
16. Busacca, A.: Arch. f. Ophth. 119:135, 1927. 
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patients showing this condition have glaucoma, which apparently comes 
on after the exfoliation, Vogt suggested for them the classification 
“glaucoma capsularis.” Clinically, this condition is distinct from the 
separation of the capsule seen in fire cataract and should have separate 
classification even though the same region of the same capsular layer is 
involved. 


DESCRIPTION OF EXFOLIATION 


The appearance of the exfoliating material can best be compared to 
dandruff being rubbed off the lens by the play of the iris (case 19 and 
fig. 2.4). The dandruff-like particles are seen on the edge of the iris 
as a pale bluish fluff against the atrophic border of the iris (case'24 and 
fig. 2B). In cases of severe involvement there is a gross sheetlike 
separation coincident with these fine particles (case 26 and fig. 2C). 
The separation takes place at the polar end, but the granular dandruffy 
appearance is always present, being visible on the sheets that are curling 
up. It is as if a deeper layer were exfoliating in sheets while the more 
superficial layer was coming off in flakes (case 26 and fig. 2D). The 
picture reminds one of skin exfoliating after sunburn, when the dead 
skin may come off as sheets or in small particles, depending on the acute- 
ness of the process and the ‘amount of rubbing to which the sunburned 
surface is subjected. Analogous factors might explain the difference in 
the types of separation of the same part of the lens capsule in fire 
cataract and in senile exfoliation. However, as yet there is no evidence 
that heat and radiation are etiologic factors common to these two 
conditions. 


Vogt noted the following triad as constituting the syndrome of the 
senile type of exfoliation. The first is the presence of a central grayish 
disk in the pupillary space (case 22 and fig. 1B). The edges of this 
disk may or may not be separating and curled up. One gets the impres- 
sion that this disk is capsule ready to exfoliate but that it has not done 
so because the iris has not rubbed over it. The disk is usually the size 
of the minimal pupillary space. Vogt has been able to reduce its size 
by the use of miotics over a considerable period of time. Wollenberg *’ 
reported a case in which there were an immobile pupil in one eye and no 
exfoliation and a normal pupil in the other eye with exfoliation. The 
disk is not found in about 10 per cent of the patients, suggesting that 
the entire anterior capsular surface is not equally affected and rubbed 
off by the iris, as Vogt assumed. It may be that the capsule is more 
adherent at the anterior pole or, for some reason, is not as much affected 
by the etiologic agent as is the peripheral part. There are no reports 
of exfoliation having been observed on the posterior capsule. 


17. Wollenberg, A.: Klin. Monatsbl. f. Augenh. 77:128, 1926. 








Fig. 2.—Colored photographs of types of exfcliation of the lens capsule described 
in the text: 4 (case 19), granular, scurflike appearance of exfoliating capsule seen 
near the edge of the iris; B (case 24), dandruff-like particles of the lens capsule on 
the edge of the iris in the lower, left corner; C (case 26), gross sheetlike separation 
of the capsule seen curling back toward the edge of iris in the right upper area of 
the pupillary space; D (case 26), exfoliation in the lower right corner, where a 
second layer of exfoliation is faintly discernible; E (case 25), faint bridgelike 
structure of exfoliating capsule connecting the pupillary disk with the peripheral 
band; /° (case 19), piece of exfoliating capsule photographed on the posterior 
surface of the cornea (the blurred appearance of the iris and the lens) is due to 
the fact that the focus was set on the cornea, and G (case 19), exfoliation of 
the lens capsule on the capsular remnant. 


Seen tte 


ereiot 


+ 

f 
i 
te 
4 
# 
| 
‘ 


a ante th geet aleh gets 


fais 


once 


eas 


pepe: 




















IRVINE—EXFOLIATION OF LENS CAPSULE 143 


The second member of the triad is the peripheral band of exfoliating 
capsule, usually separated from the central disk by a band of what 
appears to be clear, normal capsule (case 25 and fig. 2E). Often one 
or more bridges of granular structure stretch from the disk to the periph- 
eral band. The width of the band varies considerably. It is more often 
in the outer third of the distance from the anterior pole to the equator, 
but it may be nearer the center or on the periphery. It is marked by 
granular radial figurations, which Vogt and Busacca attributed to the 
configuration of the posterior surface of the iris. The axial border 
is usually turned up arid frayed. The equatorial boundary may, according 
to Hérven, merge into capsule of normal appearance, or it may be clearly 
visible, having radial granular projections which are higher than those 
on the axial border and which, according to Vogt, may have some rela- 
tion to the attachment of the suspensory ligament. Separation of the 
capsule at the equatorial border has never been observed. 

The third member of the triad is the deposition of fluffy exfoliated 
particles on the edge of the iris (case 24 and fig. 2B). Horven stated 
that these are never seen on the anterior surface of the iris but accumu- 
late along the edge as little masses of fluffy, scurflike flakes. In cases 
5 and 17 reported in this paper, what appeared to be exfoliated capsular. 
_ particles were seen on the stroma of the iris. The presence of released 
pigment and atrophy of the iris, especially the edge, are often associated 
with exfoliation. Whether or not these degenerative processes are more 
extensive than would be found ina similar age group remains to be 
determined. 

Vogt stated that the only member of the triad invariably present is 
the peripheral band. Horven added a fourth finding which he con- 
sidered equally constant, namely, the presence of these scurflike flakes. 
on the fibers of the suspensory ligament. This observation warrants 
careful consideration, as it might be indicative of zonular pathologic 
involvement. Hd6rven has examined 150 eyes with chronic simple 
glaucoma through an operative coloboma of the iris which exposed the 
edge of the lens, and in 128 of these he saw typical exfoliation. He did 
not mention the suspensory ligament specifically in these eyes, but he 
stated that in eyes in which he had seen the suspensory ligament, 
including excised eyes, he had seen these exfoliating flakes in all. There 
is no report in the literature by any one with clinical experience com- 
parable to his in this regard. 

Vogt claimed that the appearance of exfoliation changes from time 
to time, depending on the activity of the pupil. In some cases one can 
almost follow the transference of the exfoliating flakes onto the. edge 
of the iris, as in case 5. In this case and in case 17, as noted previously, 
these particles were seen on the stroma of the iris as well as on the edge. 
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In case 9 exfoliating particles were discernible in the anterior chamber. I 
have also noted and photographed the flakes on the posterior surface of 
the cornea (case 19 and fig. 2 F). Before I presented these cases at the 
meeting of the California Medical Association in May 1938, as far as 
I know the clinical observation of particles in these locations had not been 
recorded. Since then Garrow *° has reported having seen the exfoliated 
particles on the stroma of the iris. Barkan ‘* mentioned seeing capsular 
shreds on Descemet’s membrane and in the iridocorneal angle on 
gonioscopic examination in cases of glaucoma capsularis. I have seen 
no other reports of gonioscopic findings. 


MICROSCOPIC APPEARANCE 


Vogt, Sobhy and Busacca have shown pathologic sections in which 
hyaline particles are seen on the lens capsule, the posterior surface of the 
iris, and in the iridocorneal angie. Vogt has also shown the superior 
layers of the capsule to be lamellated and irregular in width, which he 
assumed was due to exfoliation of the capsule in parts. The pathologic 
demonstrations of the condition are not as convincing as the slit lamp 
picture. It seems strange that by slit lamp examination the hyaline 
particles have such a frosted appearance compared to the relatively 
transparent separating pellicle seen in fire cataract. Perhaps the differ- 


ence is due to some refractive phenomena related to the multiplicity 
of particles seen. 


METHOD OF EXAMINATION 


From the foregoing diagnostic criteria, it is evident that the con- 
dition cannot be excluded until the pupil has been fully dilated, exposing 
the periphery of the lens. When mature cataract is present, exfoliation 
is difficult to see against the white background, and often in these cases 
the condition is not readily diagnosed unless there are typical dandruff- 
like particles on the pupillary border. 

Dilatation of the pupil may turn in the edges of the margin of the 
iris so that the latter, studded with exfoliated particles, cannot be seen. 
If a mature cataract is present, evidence of exfoliation may be lacking 
unless the pupillary edge was examined before dilatation (case 9). This 
important observation has not heretofore been noted in other reports 
and must be taken into consideration in diagnosing the condition. When 
examining patients in Madras, routinely, for exfoliation, I soon realized 
the need of slit lamp examination both before and after dilatation, and 
even after this precaution was taken, many cases of mature cataract in 
which there were no dandruff-like particles on the edge of the iris were 
undoubtedly overlooked. Certainly diagnosis is not made in many cases 


18. Barkan, O.: Am. J. Ophth. 19:951, 1936. 
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in which it would be obvious if a coloboma were present, since one 
frequently encounters irides, especially in dark races, that dilate with 
difficulty. The routine method for dilating was instillation of 2 per cent 
solution of homatropine hydrobromide plus the placing of a pack of 
epinephrine hydrochloride into the upper and lower conjunctival sacs. 
If the previously discussed diagnostic criteria are kept in mind and all 
patients over 50 years of age, including those with glaucoma, are exam- 
ined both before dilatation and with fully dilated pupils, the incidence 
of exfoliation reported will be a correct estimation of the true frequency 
and will contribute more toward an understanding of the condition. 


TABLE 1.—Frequency of the Occurrence of Exfoliation of the Lens Capsule 








Number of . Percentage 


Patients ith 
Author Date Location Examined Age Exfoliation Comment 
Rehsteiner: Klin. 1929 Zurich 238 Over 60 2 Patients from old-age 
Monatsbl. f. Augenh. home; pupils dilated in 
82 : 21, 1929 148 cases 
Trantas }°....... 1929 Athens 237 Over 55 15 All capsular degenerative 


change considered exfolia- 
tion; pupil not dilated in 
most instances 


Baumgart °*...... 1988 Bologna 611 Over 50 8 Hospital patients, 50 with 
glaucoma; of these, 49% 
with exfoliation; pupils 

dilated in some cases 


69 from old-age home; 30 
hospital patients without 
cataract or glaucoma; 35 
patients with cataract; 
all pupils dilated 


TUG i vis dees 1987 Madras 285 Elderly 8 Patients had cataract; all 
pupils dilated with 2% 
homatropine and packs of 
epinephrine 

1988 Los Angeles 276 Over 50 3 All pupils dilated with 2% 
euphthalmine; 250 cases of 
cataract and 26 cases of 
glaucoma 





Elderly 





INCIDENCE 


As yet, the frequency of Vogt’s senile exfoliation is unknown, since 
the available reports are controversial. It is generally agreed to be a 
disease of elderly persons, usually with opacities of the lens. The 
youngest patient on record is a woman aged 45, a patient of Trantas.’® 
Two patients with clear lenses, not included in the present series, have 
come under my observation. 

Table 1 compares reports by various authors as to frequency of 
occurrence of exfoliation of the lens capsule. 


19. Trantas: Arch. d’opht. 46:482, 1929. 
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ASSOCIATION OF EXFOLIATION WITH GLAUCOMA 


Most observers have been impressed by the association of exfoliation 
and chronic simple glaucoma. ‘In 1917 Lindberg ** described pupillary 
flakes in 30 of 60 patients with glaucoma but offered no explanation for 
the association. Vogt observed cases of exfoliation in which glaucoma 
subsequently developed ; and so he became more and more enthusiastic 
in explaining the glaucoma as a consequence of the exfoliation. 
Trantas ** reported a contradictory case in which there was glaucoma 
and no exfoliation in one eye, while exfoliation without glaucoma was 
found in the other eye. In none of the cases reported in this paper 
was this inconsistency found. At the same time, however, Trantas 
reported coincident glaucoma in 14 of 42 patients in whom he saw 


TABLE 2.—Percentage of Patients with Exfoliation Having Glaucoma 








Number Percentage 
i with with 
Author Exfoliation Glaucoma 


45 75 

30 

Trantas 2” 42 
Rehsteiner: Klin. Monatsbl. f. Augenh. 82: 78 (from the 
21, 1929 : literature) 
Grzedzielski * 156 (from the 


literature) 
46 
24 
Alling: Arch. Ophth. 56 : 1, 1927 7 
Kirby: Arch. Ophth. 4 : 93 (July) 1980 7 
Holloway and Cowan * 8 
Garrow ?° 10 


18 
Los Angeles 8 


90 
33 
64 
58 
63 
54 
14 
29 
67 
80 
44 
50 





exfoliation. Table 2 shows the frequency of glaucoma in the presence 
of exfoliation as cited by various authors. 

The next point for analysis in trying to ascertain something more 
definite regarding the relation of exfoliation to chronic simple glaucoma 
would be the number of patients with chronic simple glaucoma who 
show exfoliation of the lens capsule. Statistics on this relation are 
presented in table 3. 


COMMENTARY ON STATISTICS 


From the statistics given in table 1 the average incidence of exfolia- 
tion in the population over 50 years of age is difficult to state. Vogt 
concluded that it is about 2 per cent ; Baumgart, 8 per cent and Horven, 
12 per cent. The Los Angeles statistics would indicate that it is about 


3 per cent. Although the last-mentioned incidence is low in the table, it 


is probably high for this community, since only patients with cataract 
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and glaucoma were examined. The high incidence, 8 per cent in India, 
is probably explained by the fact that here too only patients with cataract 
were examined, but the cataracts were much more mature than those seen 
in this country. The incidence in these different parts of the world as yet 
has not been shown to have any etiologic significance. The search for 
exfoliation in India was started with the idea that the excess solar 
radiation and heat of the tropics might be etiologic factors and that 
exfoliation, like separation of the capsule in fire cataract, might be asso- 
ciated with radiation cataract. Wright *° made a survey of the incidence 
of cataract in ,moist and dry regions of India, feeling that cataract in 
India might be related to infra-red radiation, which in turn would be 


TABLE 3.—Percentage of Patients with Chronic Simple Glaucoma 
Having Exfoliation 








Number Percentage 
with with 
Author Glaucoma Exfoliation Comment 
60 Pupils not dilated 
100 
Malling: Acta ophth. 1 : 97, 1923.. 81 
Baumgart ° 30 Pupils dilated 


. 130 85 Coloboma present 
(operated on) 


43 Pupils dilated 
(not operated on) 


1938 51 Pupils not systematiec- 
ally dilated 


India 33 Pupils dilated (see 
text) 


Los Angeles 125 Pupils dilated in only 
26 cases: percentage 
therefore low 





affected by moisture in the atmosphere. There was no appreciable 
difference found in the incidence in the two regions. The experience 
in examining patients with cataract in India taught how easily the 
diagnosis of exfoliation could be missed unless one’s attention were 
focused on this condition and unless the aforementioned procedure for 
examination were followed, as in case 9. Probably the selection of 
cases and the degree of thoroughness of examination explain the dif- 
ferences in frequency reported in the literature rather than any real 
difference in incidence with respect to location. It is interesting that 
India and Sweden, with extremes of climate, report the highest inci- 
dences. 

In most cases of exfoliation of the lens capsule there is a coincident 
cataractous change in the lens. This is to be expected in persons over 


20. Wright, R. E.: Indian J. M. Research 24:917, 1937. 
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50 years of age, and no attempt has been made to correlate an exact 
relation to cataract, as has been done for glaucoma. The present study 
indicates an increase with age and the extent of cataractous change. 


Statistics as to the incidence of glaucoma in cases of exfoliation 
are more definite and less contradictory than those relating to absolute 
frequency. Most observers find chronic simple glaucoma in about one- 
half the patients showing exfoliation. This is seen in table 2. 


The data in table 3, namely, the percentage of persons with chronic 
simple glaucoma showing exfoliation, varies within extreme limits, from 
about 9 per cent, as stated by Vogt! and Blaickner,”* to 93 per cent, 
reported by Horven.® Undoubtedly the reported low percentages, as 
in the cases seen in Los Angeles, are too low, and future examinations of 
eyes with fully dilated pupils will show a higher percentage of exfoliation 
in cases of chronic simple glaucoma. The 93 per cent reported by Horven 
is probably explained on the basis of selection of cases called chronic 
simple glaucoma. The Indian series showed about 24 per cent of per- 
sons with chronic simple glaucoma having exfoliation. A routine 
examination was not made of all patients with chronic simple glaucoma 
seen in the hospital at Madras, and those used for the series were those 
with glaucoma who were found among the patients with cataract. For 
the most part a diagnosis of glaucoma was not made in these cases 
until exfoliation was found. Therefore, the incidence of exfoliation in 
cases of chronic glaucoma in this group is high. The available data 
as yet do not justify Horven’s belief that chronic simple glaucoma is 
due to exfoliation of the lens capsule. However, the common associ- 
ation of the two conditions warrants further study as to a cause and 
effect relation. Conclusions from such a study would undoubtedly 
affect the treatment in these cases. 


TREATMENT 


On the assumption that the exfoliating particles plug up the drainage 
channels of the eye, early intracapsular extraction of the lens has been 
advised to eliminate further accumulation of these particles. Likewise, 
when glaucoma is present, éxtraction of the lens has been advised in 
place of a decompression operation, even when the lens is relatively clear. 
In fact, the question arises as to whether or not a relatively clear lens 
in a patient without glaucoma should be removed in order to prevent 
future development of glaucoma. On the assumption that the glaucoma 
instead of being caused by obstruction of the drainage channels is the 
result of altered permeability of the zonular-capsular diaphragm, prob- 
ably the same consideration for treatment and prevention arise. 


21. Blaickner, J.: Ber. ii. d. Versamml. d. deutsch. ophth. Gesellsch. 49:325, 
1932. 
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In an attempt to throw some light on the best methods for treatment 
of glaucoma in these patients with exfoliation, the records of 14 patients 
seen at the Massachusetts Eye and Ear Infirmary and 4 seen in Los 
Angeles were reviewed. These patients were followed for more than 
six months unless otherwise noted. The results in these cases are 
summarized as follows: Trephining was done in 6 cases, with control 
of the glaucoma. It was done twice in 1 case, but the glaucoma was 
controlled only after subsequent cataract extraction. In another case 
in which trephining was done the tension was not controlled subsequently. 
Iridotasis was done in 1 case with control of the tension, but in another 
case the tension was not controlled. Cataract extraction was done in 
4 cases with control of tension. (Three of the operations were intra- 
capsular and one was extracapsular. One of the patients subjected to 
intracapsular extraction and the patient subjected to the extracapsular 
procedure were followed for only two months.) Cataract extraction 
(extracapsular) was done in 2 cases, and the tension was not controlled. 
In 2 cases tension was controlled by miotics alone for six months and 
four years, respectively. 

This series is too brief and incompletely followed to signify anything 
more than that the usual procedures for glaucoma can control tension 
in some cases of glaucoma capsularis. 

It is interesting that 4 of the patients in Los Angeles have been 
known to have had exfoliation for one, two, two and three years, 
respectively, without glaucoma developing. There is no doubt but that 
some patients may have exfoliation for a number of years without any 
symptoms of glaucoma and that once it has developed, tension may in 
some instances be controlled with miotics for as long as four years. 
Miiller * suggested in cases of exfoliation immobilization of the iris with 
mydriatics or miotics to prevent rubbing off of capsular fragments that 
might plug up the drainage channels. 

On the basis that the foregoing exfoliation theory of simple glaucoma 
has some truth in it, it would seem conservative to place all patients 
showing the condition on miotics regardless of whether glaucoma is 
present or not. There is probably no justification for removing a rela- 
tively clear lens from a person with exfoliation and glaucoma until the 
usual means of controlling the tension have been tried. Certainly this 
is true where the life expectancy is not great. Further studies of patients 
followed longer on different types of treatment may prove that in a 
relatively young person it is better to remove the lens in capsule as soon 
as exfoliation is noted. With the present knowledge, other considera- 
tions being equal, one is probably justified in removal of a lens with 
an exfoliating capsule earlier than might otherwise be done. A broad 
basal iridectomy would seem advisable as a part of the operation. 
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Exfoliation of capsular remnants was found in 2 instances in this 
series in which extracapsular extraction was done. In 1 (case 19 and 
fig. 2G), extracapsular extraction was done eight years ago, and in the 
other (case 11), four years ago. In both there are typical dandruff- 
like particles on the edge of the iris, and the capsular remnants show 
frosting and obvious peeling. The exfoliation in 1 of these patients 
is known to have been present for three years. Neither of them shows 
any evidence of ever having had glaucoma. It is interesting to speculate 
that the exfoliation may have occurred after the cataract extraction. 
Here again the possibility of a long latent period of exfoliation without 
glaucoma is emphasized. 

PROGNOSIS 


Concerning the operative prognosis in cases of glaucoma and cataract 
with exfoliation as compared with that in similar cases without exfolia- 
tion, one gets the impression from the literature and from personal 
experience that it is less favorable in the former. However, no worth- 
while series has been presented for comparison of the final outcome 
for these two groups. The theoretic question of the zonula being affected 
and the capsule being altered warrants attention when operation is 
attempted. In cases 3 and 25 the zonula was unusually weak, as the 
lens dislocated when an attempt was made to grasp the capsule below 
for a tumbling operation. Vitreous came up over the anterior surface 
of the lens before any pressure had been applied, necessitating scooping 
of the lens, with loss of vitreous in both instances. In these cases there 
was negative pressure in the posterior segment after the section. Of 
4 other cases in which the Verhoeff method of cataract extraction was 
used, there were no complications in 2 (case 24 and 1 in which opera- 
tion was done at the Massachusetts Eye and Ear Infirmary) and the 
capsules ruptured in 2 (in both of which operation was done at the 
Massachusetts Eye and Ear Infirmary). Sobhy reported 3 cases in his 
series in which dislocation of the lens occurred. In cases 7 and 22 of 
my series there was a tremulous lens. I am aware of many other cases 
of exfoliation in which operation was done without complications, but the 
foregoing experiences are cited to call attention to the possibility of weak 
zonules, fluid vitreous and friable capsules. In contrast to the fore- 
going cases, the lens was dislocated with difficulty in case 5 owing to 
anterior peripheral synechiae, as judged by the presence of iris pig- 
ment on the capsule in the region of the equator. 


SUMMARY 


Senile exfoliation of the lens capsule is more prevalent than is gen- 
erally recognized. It was found in 8 per cent of 235 patients with 
cataract examined for exfoliation at the Government Ophthalmic Hos- 
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pital in Madras, India, and in approximately 3 per cent of patients with 
cataract seen in Los Angeles. The relation of senile exfoliation to 
chronic simple glaucoma is more significant than is generally believed. 
Fifty to 75 per cent of eyes seen with exfoliation of the lens capsule 
have chronic simple glaucoma. There are insufficient data available for 
any statement as to the incidence of exfoliation in cases of chronic simple 
glaucoma, estimations varying from 5 to 93 per cent. The theoretic 
considerations regarding the causation of glaucoma following exfoliation 
suggest certain modifications in the care of these patients worthy of 
attention. Clinical experience gives the impression that the operative 
prognosis is not as favorable in patients with exfoliation as in a similar 
group without exfoliation. 


















SYNOPSIS OF CASES 


The patients in cases 1 through 18 were seen at the Government 
Ophthalmic Hospital in Madras, India. The age recorded for them is 
often grossly inaccurate. All were examined with the slit lamp both 
before and after dilation of the pupils with a 2 per cent solution of 
homatropine hydrobromide and a pack of epinephrine hydrochloride 
unless otherwise noted. The patients in cases 19 through 26 were seen 
in Los Angeles. A 2 per cent solution of euphthalmine was used for 
dilation. This does not give as complete dilatation as was obtained in 
the first group. 


Case 1—A woman, aged 70, had a mature cataract in the right eye. When she 
was examined the capsule was peeling off on the temporal side of the lens in the 
peripheral zone; there were no dandruff-like particles on the edge of the iris. 
The tension was normal to touch, and the projection of light was good. 

A corneal opacity in the left eye prevented examination of the lens. Absolute 
glauccma was present. 


















Case 2—A man, aged 55, had total sclerosis of the lens of the right eye. The 
capsule appeared thin; there was no peeling or exfoliation seen on the capsule, 
and there were no dandruff-like particles on the edge of the iris. The tension 
was normal to the touch, and the projection of light was good. 

The left eye contained an immature cataract with a relatively clear anterior 
cortex and nuclear sclerosis. Exfoliation of the capsule was seen in the extreme 
periphery of the lens. There were no dandruff-like particles on the edge of the 
iris; the tension was normal to the touch, and the projection of light was good. 





Case 3—A man, aged 60, had total sclerosis of each lens. There were 
dandruff-like particles on the edge of each iris and faint peeling of the capsule at 
the extreme periphery. The tension was normal to touch, and the projection of 
light was good. Cataract extraction in the left eye resulted in dislocation of the 
lens while the capsule was being grasped, necessitating scooping of the lens, with 
loss of vitreous. 






Case 4.—A man, aged 70, had a hypermature cataract with a folded capsule 
below in the right eye. There were a few fine dandruff-like flecks on the posterior 
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aspect of the border of the iris. With the pupil dilated, one cr two curled peelings 
were discernible on the lens capsule on the extreme nasal side. It was difficult to 
see them because of the white background. The tension was normal to touch, 
and the projection cf light was good. 

The left eye showed an immature cataract with relatively clear anterior cortex. 
The dandruff on the edge of the iris was so marked as to be visible grossly. In 
the temporal peripheral zone the frosted appearance of the capsule could be seen 
in radial arrangements, giving a sunflower effect. There was no curling up of 
the edges. Tension was normal to touch, and the projection of light was good. 


It is interesting in this case that dilatation caused folding in of the 
border of the iris, so that the gross dandruff-like particles on the edge 
were no longer visible. 


Case 5.—A man, aged 75, was found to have a clear anterior cortex with 
nuclear sclerosis in the lens of the right eye. Occasional dandruff-like flecks 
were seen on the pupillary edge. The lens capsule had a frosted appearance above 
and slightly curled edges. The tension was normal to touch, and the projection of 
light was good. 

In the left eye there were fine subcapsular opacities and anterior cortical spokes. 
The pupillary border was covered with bluish white knobs or balls of fluff between 
which small flecks were interspersed. This change was visible grossly. A few 
of the flecks occasionally were discernible on the stroma of the iris and in the 
crypts. The lens capsule in the entire peripheral zone presented a frosted appear- 
ance with curled up edges. Two or three distinct layers of exfoliation were dis- 
cernible in places. The frosted appearance of the lens was more globular than 
usual, and a path of transference of these globule-like particles from the lens to 
the iris seemed obvious. In some places capsular peeling was seen with a free 
edge in contact with the iris. The tension was normal to touch, and the projection 
ot light was good. 

Intracapsular cataract extraction was done. The lens dislocated with difficulty, 
as there were anterior synechiae present, leaving iris pigment on the lens. After 
removal of the lens a remnant of exfcliating membrane was visible on the lower 
edge of the iris. 


The statement as to observation of exfoliated flecks on the stroma of 
the iris and in the crypts is a direct quotation from notes written at the 
time of the examination. I was unaware at that time of the statement 
by Horven that exfoliated particles are never seen on the stroma of the 
iris. Had I known this, I would have described the position of these 
particles more exactly. Similarly, a piece of the exfoliating membrane 
was seen on the face of the iris in case 19. 

The note made by Col. Robert E. Wright on examination of the left 
eye reads as follows: “Plenty of fluff; balls of fluff on the pupillary 
edge ; lens capsule in a condition of friability as though it would break 
up easily ; green crystals in the lens substance under the capsule ; portion 
of fluff on the iris might be tracked down to joining the lens capsule; 
in places, two layers of exfoliation noted.” 
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Case 6.—A man, aged 57, had a mature cataract with a sectored flaky cortex 
in the right eye. There was a slight amount of dandruff-like flecks on the atrophic 
edge of the iris; after dilatation this could not be seen. The capsule had a definite 
{rested appearance with curled edges in the periphery of the lens. The tension 
was normal to touch, and the projection of light was good. 

The left eye contained a hypermature cataract with a folded capsule. No 
exfoliation was seen on the pupillary edge or on the capsule. The tension was 
rormal to touch, and the projection of light was good. 


CasE 7.—A woman, aged 55, had an immature posterior cortical cataract with 
a clear anterior cortex in the right eye. There were definite dandruff-like par- 
ticles on the edge of the iris, giving the appearance of felt. The capsule seemed 
to be coming off in sheets as two distinct layers. 

In the left eye there was a hypermature cataract with a tremulous lens. 
Dandruff-like felt was seen on the edge of the iris. This was more marked than 
in the right eye. No exfoliation of the capsule was seen against the white back- 
ground. The patient was treated for chronic simple glaucoma of each eye. 


Case 8.—A man, aged 60, had a mature cataract with a flaky cortex in the 
right eye. The iris had an atrophic edge, and no exfoliating particles were seen 
on the edge of the iris or on the lens capsule. The tension was normal to touch, 
and the projection of light was good. 

The left eye contained hypermature cataract with a folded capsule. Typically 
definite dandruff-like particles were seen on the edge of the iris without there 
being discernible against the cataractous background any exfoliating particles on 
the capsule. The tension was normal to touch, and the projection of light was 
good. 


CasE 9.—A man, aged 70, had an immature cataract with a relatively clear 
ccrtex in the right eye. No exfoliation of the lens capsule or particles on the 
iris were seen. The tension was normal to touch, and the projection of light 
was good. 

There was a morgagnian cataract in the left eye. The pupillary edge was 
covered with exfoliated particles, and some particles were discernible in the 
anterior chamber. The pupillary border was slightly atrophic. The capsule 
seemed to be definitely exfoliating on one side with slight curling of the edges. 
There was peeling on the other side of the capsule in gross flakes. The tension 
was normal to touch, and the projection of light was good. 


The exfoliation of the lens capsule was difficult to see in this case 
because of the mature cataract. Were it not for the marked dandruff- 
like particles on the pupillary edge and the few gross flakes seen on 
one side of the lens, the fine stippling of the capsule seen on careful 
focal illumination would have been overlooked. | 


Case 10.—A man, aged 58, had an immature cataract in the right eye. Definite 
dandruff-like particles of exfoliation were seen on the edge of the iris. The 
pupil was not dilated. The tension was markedly increased. The condition of 
the left eye was the same as that of the right. There was glaucoma in each eye. 


Case 11.—A man, aged 60, had a mature cataract with a flaky anterior cortex 
in the right eye. No exfoliation was seen on the lens capsule or on the edge of 
the iris. The tension was normal to touch, and the projection of light was good. 
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Cataract extraction had been done on the left eye four years before. The 
edge of the iris was atrophic, but no dandruff-like flecks were seen. After dilata- 
tion anterior capsular remnants showed definite exfoliation characterized by frost- 
ing, stippling and slightly curled edges of the separating part. There was no 
evidence of cupping of disk. The tension was normal to touch, and the projection 
of light was good. 


Case 12.—A man, aged 65, had an immature cataract with a relatively clear 
anterior cortex in the right eye. There were definite dandruff-like flecks on the 
edge of the iris and some scaling of the lens capsule. The left eye was practically 
the same as the right. The tension was elevated in each eye, and there was 
definite cupping of disks. Glaucoma was present. 


CasE 13—A man, aged 60, had a mature cataract with a sectored cortex in 
the right eye. The edge of the iris was atrophic, and no exfoliation was seen. 
After maximum dilatation, a few faint scratches were visible on the lens capsule 
but no exfoliation. The tensicn was normal to touch, and the projection of light 
was good. 

The left eye contained a mature cataract. Definite dandruff-like particles were 
present on the pupillary edge and there were a few shreds of exfoliated material 
in the periphery of the lens. The mature cataract made it difficult to see them. 
The tension was normal to touch, and the projection of light was good. 


Case 14.—A man, aged 60, had a hypopyon ulcer in the right eye. It was 
impossible to examine the lens. Glaucoma was present. 

There was an immature cataract with a relatively clear anterior cortex in the 
left eye. Definite dandruff-like particles were seen on the atrophic edge of the 
iris. There were pigment deposits on the lens suggesting previous slight synechiae. 
After dilatation, no definite exfoliation as characterized by frost or stippling of 
the lens capsule was seen, but instead there were noted fine radial scratches, vaguely 
suggesting exfoliation. Some fine pigment granules were seen interspersed 
between these scratches. The pupil would dilate only about cne half, owing to 
definite peripheral synechiae, so that the peripheral zone of the lens could not 
be examined. However, the dandruff-like flecks on the edge of the iris were 
typical. The tension was moderately high. 


This case and case 13 are those to which reference was made in the 
text suggesting that scratches of the lens capsule may be the first visible 
signs of a change in the superficial layer preceding exfoliation. 


Case 15.—A man, aged 60, had a mature cataract in the left eye. Definite 
dandruff-like particles were seen on the edge of the iris. The pupil was not 
dilated. The tension was normal to touch, and the projection of light was good. 
The right eye was not examined. 


Case 16.—A man, aged 60, had an immature cataract in each eye. Definite 
dandruff-like flecks were seen on the edge of each iris, and there was fine stippling 
of the capsule. Glaucoma was present. : 


Case 17.—An elderly man had a mature cataract in each eye. Definite dandruff- 
like flecks were seen on the edge of each iris. The pupils were not dilated. 
Chronic simple glaucoma was present. 
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Case 18.—A man, aged 60, had an immature cataract in each eye. Dandruff- 
like particles were seen on the edge of each iris. The pupils were not dilated. if 
Glaucoma was present. 













Case 19.—A woman, aged 60, underwent extracapsular cataract extraction on 
the right eye eight years before the reported examination. At this examination 
typical exfoliation particles were seen on the capsular remnants. The tension was 
normal, and there was no cupping of the disk. Vision was 20/20 with correction. 

There was mature nuclear sclerosis of the left eye. Peeling was seen on the 
lens capsule, the exfoliating material coming off in loops, and a large amount of 
peeling was seen on the edge of the iris. A strand of what appeared to be 
capsule was seen on the stroma of the iris, and in addition there was a large 
piece of exfoliating material on the posterior surface of the cornea. The tension 
was normal, and the projection of light was good. 









Case 20.—A man, aged 76, had an immature cataract in the right eye with 
marked exfoliation of the lens capsule. No mention was made of dandruff-like 
flecks on the edge of the iris. The tension was elevated, and the disk was cupped. 
The eye had been operated on for glaucoma, there being evidence of an iridotomy 
above and an old nonfiltering trephine opening. : 
Extracapsular cataract extraction had been done on the left eye with loss of 
vitreous. There was considerable iritis. No details of exfoliation could be made 
cut. The tension was scft, and vision was hopelessly lost. A more detailed record 
was not available as the patient was referred from out of town. 
After operative manipulation of the iris, I have frequently found that the 
dandruff-like particles previously present on the edge of the iris have disappeared. 












Case 21.—A man, aged 69, had right anophthalmes. Early lenticular changes 
were present in the left eye. Trephining had been done with complete iridectomy. 
Marked exfoliation of the lens capsule and dandruff-like particles on the iris 
were seen, There was definite glaucomatous cupping of the nerve. The tension 
was normal to touch, and at the time cf writing it has been controlled for over 
a year. Vision was 20/50. 









Case 22.—A woman, aged 65, had a posterior cortical cataract in the right 
eye. The lens was tremulous. No dandruff-like flecks were seen on the atrophic 
edge of the iris. There was typical exfoliation of the lens capsule with curling up 
of the separating sheets. The central pupillary disk was clearly defined. The 
optic nerve was normal. Tension was normal. 

There was an immature posterior cortical cataract in the left eye. There 
were moderate exfoliation of the capsule in the periphery, a few keratic precipitates 
on the posterior surface of the cornea, a slight aqueous flare and a few cells in 
the anterior chamber. The tension was normal, and the projection of light was poor. 

















Case 23—A woman, aged 70, had questionably slight cupping cf the disk of 
the right eye and a corresponding field defect. No exfoliation was seen. Vision 
was 20/30. ; 

There was slight bedewing of the corneal epithelium of the left eye. The 
lens was sufficiently clear to allow good examination of the fundus, which showed 
glaucomatous atrophy and cupping of the nerve head. There was definite exfoli- 
ation of the capsule with a slight amount of dandruff-like particles on the edge 
of the iris. 
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Case 24.—A woman, aged 82, had an immature cataract in the right eye. 
There were dandruff-like particles on the edge of the iris and the typical appear- 
ance of an exfoliating lens capsule with slightly curled edges in places. The ten- 
sion was normal. No field defects were present. Vision was 20/100. A hazy 
view of the fundus did not reveal any gross pathologic involvement. 

There was a mature cataract in the left eye. Dandruff-like particles were 
seen on the edge of the iris, and there was a typical exfoliative change of the 
peripheral capsule. The tension was normal, and the projection of light was 
good. Iridectomy was done with delivery of the lens in capsule by the Verhoeff 
method. The lens dislocated readily. The patient has been followed for two years 
since operation and at the time of writing has vision of 20/20 with correction. 
There is no evidence of glaucoma in either eye. 


Case 25.—A woman, aged 76, had an immature cataract in the right eye. 
A slight amount cf dandruff-like particles was seen on the edge of the iris. The 
pupil dilated, revealing marked stippling and exfoliation of the capsule in sheets. 
The pupillary disk was clearly demarcated on one side. On the other side it 
formed a bridge continuous with the peripheral zone of the exfoliating capsule. 
This bridge from the disk to the peripheral band showed extremely fine radial 
stippling which stopped at the margin cf the pupillary disk, merging into the rela- 
tively normal-appearing capsule of the disk. The capsule of the pupillary disk 
appeared definitely different from that of the periphery, both where the peripheral 
capsule was obviously exfoliating and where it presented a homogeneous gray 
appearance, like desiccated skin that is ready to peel off but has yet not done so. 
One got the impression that all the capsule in contact with the iris had been 
affected while the pupillary disk remained more normal. The tension was normal, 
and there were no changes in the visual field. 

There. was a mature cataract in the left eye. A slight amount of dandruff- 
like particles was seen on the edge of the iris, and there was definite stippling 
of the capsule in the periphery. The tension was high normal, and there were 
no changes in the visual field. Cataract extraction was done. There were 
definite anterior peripheral synechiae. As the capsule was grasped with forceps, 
the zonule ruptured, allowing fluid vitreous to come up over the lens. The lens 
was scooped in the capsule with considerable loss of vitreous. The postoperative 
course was stormy, but six months after operation vision was 20/25 and tension 
was normal. 


Case 26—A woman, aged 76, had a nuclear opacity in the right eye. There 
was marked exfoliation of the lens capsule, the exfoliating material coming off in 
sheets. Dandruff-like particles were seen on the edge of the iris, and there was 
slight cupping of the nerve head with a definite field defect. Vision was 20/25. 

There was nuclear sclerosis in the left eye with anterior spokes. Marked exfoli- 
ation of the capsule was seen which curled up in sheets. There were dandruff-like 
particles on the edge of the iris and cupping the nerve. A field defect was 
present. Vision was 20/40. At the time of writing the tension and fields have 
been controlled for four years with miotics. 


Cases 27 to 40 (from the records of the Massachusetts Eye and Ear Infirmary). 
—Eleven men and 3 women, ranging in ages from 49 to 75, had glaucoma capsu- 
laris. They are discussed in the text only from the point of view of treatment. 
The exfoliation present in these cases was not recorded in detail. 


The definition of the exfoliating particles is not as clear on the color 
plate as on the kodachrome transparencies. 
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Col. Robert E. Wright gave me permission to examine patients at the Govern- 
ment Ophthalmic Hospital in Madras, India. 

Mr. Russell Stimson, of Los Angeles, who is responsible for the ingenious 
method of photographing the anterior segment, has made the actual photographs 
of the lens capsule possible for the first time. 


ABSTRACT OF DISCUSSION 


Dr. Daniet B. Kirsy, New York: The subject dealt with here is 
one of importance in the fundamental study of the anatomic structure, 
physiologic function and pathologic picture of the lens capsule. The 
findings prove that the capsule is laminated to at least the degree that 
the most superficial lamella is separate from the main body of the glass 
membrane ; that the capsule is not indestructible, and that by one degen- 
erative process at least its physiologic function may be altered and the 
selective two-way permeability mechanism, which is so necessary for 
the nutrition, growth and metabolism of the lens, may be changed. One 
may by inference assume that this function may be disturbed by other 
degenerative processes. In the cases which I have observed there has 
been in the early stages no sign of death or change in the epithelium 
of the lens. The cataracts observed have been mostly of the sclerosed 
type. I see no reason for any attempt to link exfoliation with any form 
of radiation cataract. The distribution and incidence do not suggest 
any connection. 

I believe the occurrence of glaucoma in these cases to be a coincidence 
and dependent not on blockage of the channels of exit of the aqueous 
from the anterior chamber by the dandruff-like scales which came off 
the lens capsule but on the involvement of the endothelial cells of the 
iridocorneal angle by the process of degeneration. That the endothelial 
cells suffer is evident in the process of dystrophy of the corneal endo- 
thelium associated with the development of excrescences or warts on 
Descemet’s membrane, such as Basil Graves described so well. The two 
conditions, dystrophy of the capsule and of the endothelium, are often 
associated. 

The incidence of glaucoma in 50 or more per cent of cases of 
exfoliation does not prove that the exfoliation causes the glaucoma but 
only that the two are associated. The only logical treatment for the 
glaucoma in these cases is a filtering operation. I should not consider 
the removal of a relatively clear crystalline lens from an eye with useful 
vision to be justified on the basis of the control of the glaucoma. 
Dr. Irvine suggests a wide dilation of the pupil in cases of glaucoma 
to help in the search for the signs of exfoliation. I believe that this 
should be accepted with caution even for the purposes of investigation 
because of the possibility of unwished for effects of crowding the iris 
into the angle. 

I have not found at the time of the extraction any evidence of excess 
fragility of the main body of the lens capsule. 

Dr. Parker HeatH, Detroit: Dr. Irvine has given a review with 
comments on published reports and the currently accepted biomicroscopic 
findings. He has presented a statistical study of the percentage of 
relations of glaucoma to exfoliation and, conversely, of exfoliation to 
glaucoma. His illustrations may be said to set a new high in clarity 
of detail. 
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I agree with the author that the volume of all published reports is too 
small and the methods of examination too variable to permit final con- 
clusions to be drawn. The diagnostic criteria, if followed and amplified 
as indicated in the future, then combined with volume, statistically will 
be conclusive. 

Dr. Irvine’s study is especially welcome and needed, for it shows 
that exfoliation is more common than is generally suspected. Whether 
or not the management of lenticular changes and glaucoma will vary 
with the finding of exfoliation of the capsule can be answered only after 
sufficient bulk of experience and increased knowledge. 

The future will have to tell the answers to many questions. Among 
these are: Does the glaucomatous aqueous alter lens metabolism to 
produce changes in the anterior capsule? Does the glaucoma precede 
the changes in the capsule? Can desquamation cause glaucoma? If so, 
do the free flakes lower resorption quantitatively or qualitatively at the 
angle capillary or the surface of the iris? Do they block mechanically 
in the zonule or at the border of the pupil? 

The escape of the posterior lens capsule is difficult to reconcile except 
through participation of the iris or zonule. The effect on the iris of 
friction, nutritional disturbances and pigmentary reactions also is a moot 
question. 

Is the zonule with the ciliary body, producing mechanical stress or 
altering the nutrition of the lens anterior to the zonule? 

The effects of light and heat over a long period must be con- 
sidered. Tissue and foreign body reactions to lens flakes would be of 
interest. 

The interesting clinical finding of exfoliation and its relations to the 
iris, cataract and senescence need disentangling. Such extremes as the 
notion that all simple compensated glaucoma is due to exfoliation and 
that of no causal relation must be brought into line. In solving these 
problems, careful tonometric examination will be important. Biomicro- 
scopic examination will be both a clinical and a research agent. Study 
of the pathologic picture in the human eye will be supplemented by 
animal experimentations and studies of dead tissue. 

To the practicing ophthalmologist may be assigned a fair share in 
the solution of the problem. He is continually searching for glaucoma 
and he is continually caring for patients so afflicted. Accurate observa- 
tions, careful notes and clinical reports will be his important contribution. 


Dr. ARTHUR J. BEDELL, Albany, N. Y.: Of my last 26 patients with 
exfoliation of the lens capsule, only 1 had glaucoma. 

Unless the pupil is dilated, the real beauty of the break in the 
exfoliating ring cannot be appreciated. In my experience the central 
plaque remains either the same size or gets smaller. The marginal 
pupillary portion may likewise decrease. 

I am sure that if all the ophthalmologists here will become interested 
in the subject, they will, to their surprise, find that exfoliation is 
common. I also believe that if they are as careful as Dr. Irvine has 
been in the tabulation of statistics they will discover that actually an 
exfoliating capsule should not be called glaucoma capsularis, for too 
often no glaucoma exists. 
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Dr. T. L. Terry, Boston: A glaucomatous blind eye giving the 
typical picture of exfoliation of the lens capsule and “dandruff” on 
the pupillary margin was enucleated. Microscopic study of sections 
of this eye showed roughened exfoliating lens capsule. The exfoliation 
was present not only in the pupillary area but more peripherally under 
and between the zonular fibers. On the pupillary margin a clump of 
amorphous acidophilic material was adherent. Its staining properties 
and its general appearance were similar to the partially exfoliated 
capsular material. No anterior peripheral synechiae were present. The 
meshwork of the iridocorneal angle showed considerable sclerosis. A 
careful study revealed some of the amorphous particulate matter in this 
region. It is my opinion that exfoliated particles were carried to the 
iridocorneal angle and produced secondarily the sclerosis of the mesh- 
work and the glaucoma. 

In an eye in which glaucoma is prone to develop, only a small amount 
of foreign material in the iridocorneal angle could be the final exciting 
factor. 

Dr. Harry S. Grape, Chicago: To the triad that Dr. Irvine pre- 
sented, I should like to add a fourth feature, namely, the direct observa- 
tion of the exfoliated lens capsule material in the iridocorneal angle by 
gonioscopic methods. It is rather clear and presents a picture that with 
a little practice can be read easily. At first I thought that it was dis- 
tinctive in color, but I have found that the color is not a characteristic. 

On examining the iridocorneal angle with a magnification of 12 to 15 
diameters, one can find the exfoliated lens capsule lying as fuzzy, isolated 
masses in the iridocorneal angle. 

Dr. Sugar, who is working with me at the Illinois Eye and Ear 
Infirmary on this problem, reports that he has found it in 20 of 250 cases 
of glaucoma in which he has made the examination. In other words, his 
figures are about the same as Dr. Irvine’s. 

This condition is not new. The first cases I saw were in 1923 when 
Koeppe was here. I was able to show him 2 cases biomicroscopically. In 
1 of these cases glaucoma eventually developed, but I have watched the 
other patient ever since and there has never been any hypertension. 

There is more to this subject than appears on the surface. There is 
no question in my mind that these capsular exfoliations are the cause 
of glaucoma in a certain percentage of cases, depending entirely on the 
size of the exfoliated material and on how much of the iridocorneal angle 
is thereby blocked. When the elimination of aqueous from the irido- 
corneal angle is reduced to such a point that absorption by the iris can- 
not carry the load, then characteristic signs of hypertension appear. 

All ophthalmologists agree that the difference between primary and 
secondary glaucoma is merely that the cause of secondary glaucoma is 
known while the cause of primary glaucoma is unknown. A certain 
percentage of cases of primary compensated glaucoma are going to have 
to be reclassified as secondary glaucoma because of the findings of 
capsular exfoliations as the cause of blocking of the iridocorneal angle. 


Dr. S. RopMAN Irvine, Los Angeles: In regard to the association 
of exfoliation of the lens capsule with glaucoma, the majority of statistics 
indicate that about 50 per cent of cases of exfoliation are associated with 
glaucoma. In my series that is a conservative estimate, as a diagnosis 
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of glaucoma was made only when the disease was obviously present. I 
did not have time in India to make tonometric studies, and unless there 
was a definite glaucomatous field defect or definite cupping and the 
tension was raised above normal on palpation the condition was not 
called glaucoma. Undoubtedly, then, the number of cases of exfoliation 
associated with glaucoma are underestimated, and the actual incidence 
would be much higher than 50 per cent. 

The cases seen in this country are probably seen earlier, before glau- 
coma has developed, and that is why Dr. Bedell has not observed cases 
of exfoliation with glaucoma. In the report by Dr. Bedell on “Unusual 
Capsular Pathology,” glaucoma was present in 1 of the 2 cases he 
described. . 

As to the possibility of a radiation cataract, although I do not feel 
that this is the etiologic agent, it is noteworthy that exfoliating material 
is never seen on the posterior lens surface. If the change were of 
senile or degenerative nature, one might expect to find it on both surfaces 
of the lens, although again this has not been determined. 

Dr. Kirby stated that he does not feel that these lenses have friable 
capsules, and yet he finds the sclerosed and hard type of cataract. This 
type of cataract tends to have a more friable capsule. In my hands the 
capsules seem to break more easily. Perhaps I break them because I 
anticipate difficulty. 

Dr. Gradle’s finding of exfoliated material in the iridocorneal angle 
is interesting. Dr. Barkan has reported this finding too. I have looked 
for it, but the material is so white that I have had difficulty with my 
apparatus seeing it against the white background of the angle. For a 
long time it was felt that the material is never on the stroma of the iris 
because it is so difficult to see, but I now have pictures definitely showing 
the material in this location. 


A METHOD OF ULTRA CLOSE-UP PHOTOGRAPHY 
IN OPHTHALMOLOGY 


RODMAN IRVINE, M.D. 
AND 
RUSSELL L. STIMSON 
LOS ANGELES 


The photography of small detail of the eye has hitherto been difficult 
and not altogether satisfactory. Best results require magnification of 
the image on the film at an exposure of not more than one two-hundredth 
second, and the lens should be stopped down to obtain sufficient focal 
depth. The high level of illumination necessary for the exposure must 
be supplied from a flashlamp in order not to be injurious or uncom- 
fortable to the patient. A single lens reflex camera is required to pro- 
vide an accurate means of focusing. 

We have mounted an Exacta camera on a compound base and fitted 
a slidably adjustable tube behind a 50 mm. Tessar lens. The minimum 
length of the tube sets the lens 150 mm. from the film plane to obtain 
a magnification of two times. The maximum length of the tube is 
300 mm. to provide a magnification of five times. To facilitate the 
setting of the lens iris, a handle is fitted to a ring mounted on the 
adjustment ring, and a movable stop is placed on the front of the lens 
mount. The iris setting is predetermined, focusing is done at maximum 
aperture and the handle is rotated to the proper setting just before 
exposure. A lens hood is necessary to shield the lens from light reflec- 
tions from the lighting device. 

Small detail is often difficult to find in the irregular surface of a 
ground glass. We have cemented a thin clear strip of glass such as 
is used in the Leica focusing copy attachment on the ground glass. The 
millimeter scale engraved on the strip measures the size of the image and 
assists in the choice of magnifying power. We have found the regular 
chin and face rest to be too unstable for this work and have substituted 
a tongue blade which the patient grasps with his teeth to hold the head 
steady. A small flashlight held by an assistant provides a fixation point 
for the patient. 

An adjustable stand holding the lighting device is placed at the side 
of the camera table. A pivoted base is mounted on the tip of the 
adjustable arm. Two lamp houses are fitted on the base in such a 
manner that either lamp house can be rotated to stop in a centered posi- 
tion at the end of a tube 45 mm. in diameter. An aperture is cut in each 
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lamp house the same size as the tube. A 100 watt frosted lamp in one 
lamp house is used for focusing. A coupling is set under this lamp, so 
that the line current is supplied.to it only when it is in position at the 
end of the tube. The other lamp house contains a No. 20 photo flash 
foil filament lamp which is fired by the synchronizer built in the camera. 
This type of lamp gives 22,000 lumen seconds of illumination for a 
peak of one two-hundredth second. A long cable release for the camera 
is connected to the base holding the lamp houses. As the lamp houses 














Instrument used for photography of the eye. 


are rotated, the plunger is compressed by a finger on the metal base 
and the lamp fires just as it takes position. 

The light tube is 30 cm. long and is fitted with a + 16.00 D. lens at 
the far end. An image of the lamp is formed about 75 mm. from the 
end of the tube, which is about 12 mm. in diameter. No diaphragm 
is necessary for pictures of the lens, iris or large corneal defects. A 
slit lamp beam can be simulated for photographic purposes by placing 
a frosted celluloid diaphragm in front of the lamp which has a clear 
rectangular area in the center to allow free passage of light. The 
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frosted part should pass about one fiftieth as much light as the clear 
area, so that the area surrounding the image of the clear area will not 
be completely underexposed. 

Kodachrome film is used routinely for the advantage of color differ-_ 
entiation and a picture without silver grain. Enlarged negatives or 
prints can be made at 20 to 30 diameters. At a magnification of four 
times the lens is stopped to {/10, which gives approximately 2 mm. 
depth of focus. The shutter is set at bulb exposure to take the whole 
energy of the quick firing lamp. A standard table as found in a photo- 
graphic manual will give the necessary variations in aperture for other 
magnifications. 








ae Clinical Notes 





A PLASTIC TRANSILLUMINATOR 
T. L. Terry, M.D., ano R. D. Mattis, M.D., Boston 


A transilluminator in order to be completely satisfactory for use 
on both the anterior and the posterior segment of the eye should have 
the following properties: (1) small size; (2) light weight; (3) freedom 
from heat; (4) ease of sterilization; (5) focal light of variable inten- 
sities, and (6) atraumatic construction, i. e., a smooth surface and a 
design based on the anatomic structure of the region. 
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Fig. 2—Diagram showing physical optics of curved posterior tip. 
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Finding no such instrument already available, we designed one. It 
consists of two tips, one curved, of methyl methacrylate (called lucite 
by du Pont) mounted for focusing before a powerful prefocused bulb 
in a “penlight” handle and connected to the power supply by a detach- 
able cord (fig. 1). 


Read before the Section on Ophthalmology at the Ninetieth Annual Session 
of the American Medical Association, St. Louis, May 18, 1939. 
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The tips are cylindric, polished rods 5 mm. in diameter. The end of 
each rod which is placed in the mounting near the light source is ground 
and polished to a convex collimating surface, thereby refracting the 
incident rays and directing the resultant parallel rays within the rod. 
The straight tip, which is used in the conjunctival sac, terminates as a 
polished plane contacting surface. The curved posterior segment tip 
was optically designed to reflect the parallel rays internally, so as to 
form on emergence a beam directed forward and converging with a 
relative focal distance of about 20 mm. (fig. 2). This beam illuminates 
the sclera over an elliptic area of approximately 3 by 5 mm. 

The lamp housing is suitable for the use of a standard type General 
Electric PR-2 bulb or of a more powerful bulb on a current of 6 
volts which is controlled by a rheostat in order to vary the intensity of 
the light. 

The instrument is small and of light weight and remains cold on 
prolonged use. Although the handle and cord can be boiled, the tips 
are sterilized in a solution of mercury bichloride (1:1,000). 

In actual use on human beings, adequate transillumination of the 
normal eye is obtained with a minimum of trauma. The curve of the 
posterior segment tip is satisfactory for placing the free end into 
Tenon’s capsule and directing the beam through any desired point on 
the posterior portion of the globe. The straight tip furnishes satisfac- 
tory illumination of the anterior segment of the eye. 
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EpITEpD BY Dr. Francis HEED ADLER 


VISUAL HALLUCINATIONS AND THEIR 
NEURO-OPTICAL CORRELATES 


LAURENCE M. WEINBERGER, M.D. 
AND 
FRANCIS C. GRANT, M.D. 
PHILADELPHIA 


Visual hallucinations appear so frequently in association with both 
mental and organic disease of the nervous system that it seems curious 
they have come to be regarded as possessing considerable localizing 
importance in the diagnosis of tumors of the brain. Indeed, modern 
textbooks of neurology state that it is possible to make a differential 
diagnosis between lesions of the temporal lobe and of the occipital lobe on 
the character of the visual experiences. Jelliffe and White’ (1935) 
declared that formed and crude hallucinations appear in association 
with lesions of the temporal and of the occipital lobe respectively. Brain * 
(1933) in his textbook stated that visual hallucinations accompanying 
lesions of the temporal lobe are more highly organized than those due to 
lesions of the occipital lobe. Brain and Strauss * (1934), Wechsler * 
(1935), Grinker ® (1934) and Purves-Stewart * (1937) in their text- 
hooks uniformly stated that the visual experiences associated with lesions 
of the occipital lobe are confined to flashes of light and color and other 
so-called simple phenomena, while complex and elaborate images are 


found associated with lesions of the temporal lobe. 


From the Neuro-Surgical Service of the Hospital of the University ot 
Pennsylvania. 
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Moreover, since one does not find references in these works to the 
fact that visual hallucinations may occur in association with lesions 
of the optic nerves, chiasm and retina, the inference is that they are solely 
central phenomena provoked by cortical irritation. It is implied that 
there are “centers” in the brain irritation of which will produce only 
“crude” visual impressions, while other areas exist in which irritation 
by a tumor or other lesion will evoke complex images of persons, scenes 
or objects in the fields of vision. 

This difference in the character of the hallucinations has been 
accounted for by stimulation of the visuosensory cortex in the first 
instance and by stimulation of the visuopsychic area in the second 
( Hoppe,’ 1921). Hughlings Jackson ® (1889) stated: “If cells of the 
nervous arrangements of these centers (visual ideation) become unstable 
to so marked a degree as occurs in epilepsy, the consequence will be 
that many nervous arrangements will discharge simultaneously anc 
excessively . . . and a visual hallucination results.” Kennedy ® (1921) 
explained the occurrence of hallucinations in association with tumors of 
the temporal lobe on the basis of the revival of infantile memories stored 
in the temporal lobe and excited into consciousness by the gross irritation 
of this lobe. 

The foregoing hypotheses elaborate the theory of cerebral localization 
to the point where complex apperceptive and cognitive processes are 
considered as represented in discrete areas of the brain if not in a single 
gyrus. According to these conceptions, the inference may be drawn 
that neither crude nor complex visual hallucinations may be excited by 
lesions of the retina, optic nerves or chiasm. Since these notions have 
apparently become neurologic dogma, it is interesting to trace their 
historical development and to examine the evidence on which they 
are based. 
























HISTORICAL SURVEY 


Their origins lie in the early work of Hitzig*° (1874), Ferrier" 
(1875), Munk ?? (1880) and Schafer ** (1888), who first experimentally 










7. Hoppe, H. H.: A Syndrome of the Visuo-Psychic Cortical Area Based 
on Stabile Hallucinations and Defective Visual Association in a Sane Person, Tr. 
Am. Neurol. A., 1921, p. 247. 

8. Jackson, J. H.: Visual Hallucinations Are Sensory Discharges Analogous 
to Motor Discharges in Epilepsy (Croonian Lecture), Brain 11:179, 1888-1889. 

9. Kennedy, F., in discussion on Cushing, H.: Distortion of the Visual Fields 
in Cases of Brain Tumor, Tr. Am. Neurol. A., 1921, p. 374. 

10. Hitzig, G.: Untersuchungen iiber das Gehirn, Berlin, A. Hirschwald, 1874, 
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delimited the visual cortex and showed that the projection fibers of the 
optic pathways were confined to the occipital lobe. From this point of 
departure it was but another step for the ardent localizationists of this 
period to interpret all visual phenomena in terms of irritation and 
destruction of the occipital lobe. Henschen '* (1890), after an intensive 
study of this problem, published reports of 16 cases of visual hallucina- 
tions which he correlated with irritative lesions of the cortex of the 
occipital lobe. He was so swayed by his convictions that he disregarded 
large lesions in other parts of the optic pathways and placed the highest 
significance on minor lesions in the cortex, which he held entirely 
responsible for the hallucinations. Westphal *° (1881), Ingels ** (1882), 
Dejerine, Sollier and Auscher ?*7 (1890) and Wollenberg ?® (1890) had 
previously published reports of cases of visual hallucinations associated 
with softenings or tumors in the occipital lobe. In the year preceding 
Henschen’s publication, Jackson and Beevor?® (1889) reported their 
now celebrated case. Their patient had attacks ushered in by a foul 
odor and a sense of suffocation, which was quickly followed by a peculiar 
dreamy state in which the specter of a little woman dressed in black 
flitted about the kitchen. Autopsy disclosed a tumor at the tip of the 
temporal lobe. This case not only defined the uncinate attack but pointed 
to the fact that visual hallucinations could arise from lesions of the 
temporal lobe. It remained for Kennedy *° (1911 and 1923) to elaborate 
this fact and include it in his description of the temporosphenoid syn- 


12. Munk, H.: Ueber die Sehspharen der Grosshirnrinde, Monatschr. d. k. 
Preuss. Akad. d. Wissensch., 1880, pp. 485-507. 

13. Schafer, E. A.: An Investigation into the Functions of the Occipital and 
Tempcral Lobes of the Monkey’s Brain, Phil. Tr., London (1888) 170:303, 1889. 

14. Henschen, S. E.: Klinische und anatomische Beitrage zur Pathologie des 
Gehirns, eds. 1-6, Uppsala, Almqvist & Wiksell Boktryckeri, 1890-1922. 

15. Westphal, C.: Zur Frage von der Localisation der unilaterale Convulsionen, 
und Hemianopsie-bedingenden Hirnerkrankungen, Charité-Ann. (1879) 6:342, 
1881. 

16. Ingels, B. C.: Par l’apparition des maladies incidentes, Bull. Soc. de méd. 
de belgique, 1882, no. 2, p. 45. 

17. Dejerine, J.; Sollier, P., and Auscher, E.: Deux cas d’hémianopsie 
homonyme par lésions de l’écorce du lobe occipital, Arch. de physiol. norm. et 
path. 2:177, 1890. 

18. Wollenberg, R.: Zwei Falle von Tumor der hinteren Schadelgrube, Arch. f. 
Psychiat. 21:778, 1890. 

19. Jackson, J. H., and Beevor, C.: Case of Tumor of the Right Temporo- 
Sphenoidal Lobe Bearing on the Localisation of the Sense of Smell and the Interpre- 
tation of a Particular Variety of Epilepsy, Brain 12:346, 1889-1890. 


20. Kennedy, F.: The Symptomatology of Temporosphenoidal Tumors, Arch. 
Int. Med. 8:317 (Sept.) 1911; Epilepsy and the Convulsive State, Arch. Neurol. 
& Psychiat. 9:567 (May) 1923. 
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drome. Seguin? (1886) first pointed out that visual hallucinations 
occurred in the hemianopic field. In view of the cases reported by Rein- 
hard ** (1887), Wilbrand ** (1890), de Schweinitz ** (1891), Peterson 7° 
(1891) and Burr ** (1906) as well as Seguin in which the visual halluci- 
nations appeared in the hemianopic field, the conviction grew, based on 
the knowledge that both retinas were represented in each occipital lobe, 
that hallucinations due to focal lesions of the brain occurred only in the 
blind field or in the field opposite the lesion. 


Cushing *7 (1921) presented a study of cases of tumor of the tem- 
poral lobe, in 13 of which hallucinations occurred. Cushing believed 
that they were due to irritation and destruction of the geniculocalcarine 
bundle in the temporal lobe and that the images were necessarily pro- 
jected to the contralateral hemianopic field. Although 3 of his patients 
saw simple unformed images, Kennedy,° in discussing Cushing’s paper, 
remarked that in his opinion crude spectroscopic hallucinations were 
found only in association with lesions of the occipital lobe and the 
complex type in association with the lesions of the temporal lobe. This 
idea gained wide currency and more or less general acceptance. Hor- 
rax ** (1923) restudied Cushing’s cases and added 4 instances of visual 
hallucinations associated with tumors of the temporal lobe. Two of these 
were simple in nature. Horrax and Putnam *® (1932) studied a series 
of cases of tumor of the occipital lobe and came to the conclusion that 
only crude visual hallucinations were encountered with such lesions. 
They discounted 2 cases in which complex hallucinations occurred. 


Added to these cases in which the pathologic lesions are verified, 
there are those cases of epilepsy and migraine accompanied or preceded 
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by visual phenomena. The fortification spectrums seen during migrainous 
attacks with or without an accompanying hemianopia have long been 
known. That complex elaborate visual experiences have also been 
observed in association with migrainous attacks is not as well known, 
although a number of such cases exist in the literature. Weir Mitchell *° 
(1887) published 3 cases of migraine in which images of hairy dogs, 
apparitions of the faces of dead relatives and flowers appeared as an 


‘ aura or as an accompaniment of the attack. De Schweinitz ** (1889) 


reported 6 such cases. Ormond *®? (1925) and Engerth, Hoff and 
Potzl ** (1935) reported similar cases. 

Visual auras during an epileptic attack have also been reported by 
many neurologists of experience. Bennett and Gould ** (1887) reported 
an unusual case of a man who sustained a severe injury to the head. A 
cicatrix resulted which involved the scalp, bone and cortex over the 
angular gyrus. Pressure on the scar caused sensations of light followed 
by convulsions. 

In addition to these clinical observations, electrical stimulation of the 
brain has contributed much to the belief that visual hallucinations are 
only central phenomena. Foerster ** (1931) by electrical stimulation of 
areas 17 and 18 caused patients to see flashes of lights and colors before 
their eyes. Organized images were obtained by stimulation of area 19. 
However, in spite of the evidence that visual hallucinations may occur 
in association with lesions of the temporal lobe, no one has succeeded in 
producing any visual effects by stimulating this lobe. 

In view of these many data and in the light of the historical back- 
ground, it is understandable that the conviction is widely held that visual 
hallucinations are the result of focal disturbances of the cerebral visuo- 
sensory and visuopsychic cortex. The overwhelming weight of the many 
authorities supporting this opinion has submerged the voices objecting to 
this conception, for it has by no means gone unchallenged. It is curious 
that so little attention has been paid to these dissenters. 
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Jolly ** (1902) and Pick ** (1904) insisted that visual hallucinations 
could also be due to irritation of the subcortical visual pathways, and 
Posey and Spiller ** (1906) stated that “hallucinations of sight may be 
caused by disturbances of any part of the visual system from the eyeball 
to the cortical layer of the occipital lobes.” Fay ** (1926), Waggoner *° 
(1929) and Terson ** (1930) have expressed the same opinion. Also, 
scattered here and there in the literature are cases in which it seems 
clear that the source of the hallucination lies in the retina. Uthoff ** 
(1899) reported a remarkable case in which visions of colored clouds, 
birds and angels issued from the stump of an enucleated eye. Another 
patient with blindness from bilateral detachment of the retina saw daz- 
zling bands of color and “seas of light.” Posey and Spiller ** (1906) 
mentioned a patient with a retinal hemorrhage who suffered visions of 
horses, pieces of furniture, etc. Ormond *? (1925) recorded another 
case of retinal hemorrhage, the patient experiencing for some time after- 
ward startlingly clear hallucinations of hideous faces, patterns and lights, 
though only with the eyes closed. Souter ** (1936) stated that patients 
in the last stages of glaucoma have strange visions persisting after the 
eyes are blind. 

On the other hand, visual hallucinations occurring with lesions of 
the optic nerves and chiasm are exceptionally rare! Johnson ** (1933), 
in reviewing the subject of visual hallucinations, stated that “authentic 
reports of proved cases of visual hallucinations following irritation of the 
optic tract, chiasm, optic nerve, and retina are practically confined to 
single cases.” Although hallucinations in cases of tabetic atrophy of the 
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optic nerve are rather well known, we have been able to find only 6 cases 
in the literature in which verified tumors of the optic nerves were 
accompanied by visual phenomena. The first case was reported by 
Esquirol *® in 1845. The patient was a physician who suffered vivid 
hallucinations of persons and objects for eleven years. While he realized 
that they were unnatural, some of them seemed so real that at times he 
reacted to them. He was nevertheless able to keep up his practice. 
Autopsy revealed a hard calcified tumor the size of a walnut just behind 
the crista galli and lying on the optic nerves. The nerves were 
compressed and atrophied (meningioma or craniopharyngioma?). 
De Schweinitz ** (1891) described the case of a young man in whom 
several months after a period of morbid sleep and convulsions optic 
neuritis and a left lateral hemianopia developed. Preceding the onset of 
the hemianopia the patient had hallucinations in which he saw chairs, 
tables and other objects in the field which later became blind. He finally 
became insane and died in an asylum. Autopsy showed a gumma at the 
base of the brain pressing on the optic tracts in association with gumma- 
tous meningitis. Fay and Grant ** (1923) reported a case of suprasellar 
tumor associated with hallucinations. We are again including it in our 
series. Baruk and Souques *’ recorded a case of hypophysial tumor in 
which the left eye was completely blind and there was a temporal hemi- 
anopia in the right eye. The patient saw Lilliputian hallucinations in the 
blind field in his right eye. Beckman and Kubie ** (1929) described a 
patient with a tumor of the hypophysial duct who had hallucinations of 
lights and colors preceding convulsive attacks, and Uthoff *® (1914) 
stated that one of his patients with an adenoma of the pituitary body had 
visual hallucinations. No further details are given. So far as experi- 
mental stimulation of the optic nerves is concerned, there is little evidence 
available. It is a common experience of ophthalmic surgeons to have 
the patients complain of flashes of lights and colors when the optic nerve 
is cut during enucleation of the eye.*”* 

These few cases referred to have an importance far beyond their 
numbers, for they point to the incontrovertible fact that visual hallucina- 


45. Esquirol, J. E. D.: Mental Maladies: A Treatise on Insanity, translated 
by E. K. Hunt, Philadelphia, Lea & Blanchard, 1845. 

46. Fay, T., and Grant, F. C.: Lesions of the Optic Chiasm and Tracts with 
Relation to the Adjacent Vascular Structures, Arch. Neurol. & Psychiat. 9:739 
(June) 1923. 

47. Baruk and Souques, cited by Terson.*? 

48. Beckman, J., and Kubie, L.: A Clinical Study of Twenty-One Cases of 
Tumor of the Hypophyseal Duct, Brain 52:127, 1929. 

49. Uthoff, W.: Ophthalmic Experiences and Considerations on the Surgery of 
Cerebral Tumors and Tower Skull, Tr. Ophth. Soc. U. Kingdom 34:47, 1914. 

49a. Quensel, F., in von Schieck, F., and Briickner, A.: Kurzes Handbuch der 
Ophthalmologie, Berlin, Julius Springer, 1932, vol. 6. . 
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tions cannot be accounted for entirely on the basis of cortical irritation 
or of cerebral disease involving the visual centers. 

Evidence can be adduced to show that hallucinations of vision occur 
from lesions at every physiologic level of the neuro-optic apparatus. 
This concept is apparently at variance with the ideas now current in 
neurologic circles respecting the clinical significance of visual hallucina- 
tions. It is further our intention to point out that hallucinations do not 
necessarily appear only in the hemianopic fields and further that the 
complexity of the hallucinations has no localizing value in the diagnosis 
of focal lesions of the nervous system. 

These ideas are not new, but those who have expressed them, in the 
main, have lacked pathologic verification. To establish this point, 16 cases 
of tumor implicating only the optic nerves or chiasm have been culled 
from our collection of hypophysial and parahypophysial tumors. All 
the patients had visual hallucinations of one kind or another. 

From the study of our material it is evident that the presence of 
hallucinations and their particular character do not depend on the level 
of the lesion in the neuro-optic system but on psychologic and constitu- 
tional factors. The following cases are abbreviated to the essential details. 


REPORTS OF CASES 


Case 1.—A 30 year old woman was admitted to the neurosurgical service of the 
hospital in 1935, complaining of loss of vision and headaches. Her menses had 
ceased at 19. Four months before admission she began to see “pretty colors” before 
her eyes. They looked like colored balloons rising from below and floating across 
her field of vision. Some were green and others red, blue or orange. These were 
continuous throughout the day and became annoying since they distracted her 
attention. When she shut her eyes or went into a completely dark room, they 
were no longer visible. About this time she noted rapidly failing vision. 

Neurologic examination showed an alert, intelligent woman. There was 
bilateral atrophy of the optic nerve. The visual acuity of the right eye was 6/22 
and of the left eye 2/60. The visual fields showed a temporal hemianopia in the 
left eye and a full peripheral field in the right eye with a relative central scotoma. 
Roentgen examination of the skull showed a large excavated sella turcica. 

The operative notes read: “A right transfrontal operation was performed 
(F. C. G.). The right optic nerve was found humped over a small tumor arising 
from the pituitary fossa. The left nerve was not seen. The capsule was incised 
and a good deal of semisolid tumor sucked out. The capsule then collapsed and 
fell away from the nerves.” 

The pathologic diagnosis (Dr. B. J. Alpers) was chromophobe adenoma. 

After operation the patient no longer complained of the hallucinations, and 
her vision greatly improved. 


Comment.—This case illustrates the occurrence of one of the more 
simple but not “crude” type of hallucination. The obvious lesion was a 
small adenoma of the pituitary body compressing the optic nerves. The 
patient was perfectly alert and aware that her visual experiences were 
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hallucinatory. The hallucinations were not localized in the blind portions 
of the field but occurred directly in line with central vision. 


Case 2—A 31 year old woman was admitted to the neurosurgical service oi 
the hospital in 1931, with the history of gradually failing vision for eight years 
and rapid failure in the five months prior to admission. For a number of years 
since her vision began to fail she had noticed unusual visual experiences. Many 
times daily she had attacks in which showers of brightly colored sparks danced 
in front of her eyes. At night or in the dark they lost their color and appeared 
as flashes of white lights. 

Neurologic examination gave negative results except for the visual findings. 
The patient was intelligent and cooperative. There was bilateral atrophy of the 
optic nerve. Visual acuity was 1/60 in the right eye and 6/22 in the left eye. The 
visual fields showed a bitemporal hemianopia with macular encroachment on 
the right. Roentgen examination of the head showed a large and eroded sella 
turcica. 

A transfrontal operation was performed (F. C. G.). According to the operative 
notes “a large bluish cyst was found lying beneath the right optic nerve. It 
was aspirated, whereupon it collapsed. The capsule was almost completely 
removed.” The patient died of complications on the third postoperative day. 

The pathologic diagnosis was chromophobe adenoma (Dr. B. J. Alpers). 


Comment.—In this case the tumor was small and was entirely under- 
neath the nerves. The hallucinations were not lateralized or restricted to 
the blind portions of the field. The patient was clear and had perfect 
insight into the hallucinatory character of her visual experiences. 


Case 3.—A 30 year old man was admitted to the neurosurgical service of the 
hospital in 1928, with the history of severe headaches for three years associated 
with progressive enlargement of his features and of his hands and feet. There 
had been no visual complaints. Drowsiness had been marked, and he had lost his 
libido. 

Examination showed a young man with an advanced acromegaly. The visual 
fields were full, the visual acuity was normal and the disks were normal. The 
pituitary fossa was extremely large and eroded. 

Because of the severe headaches, a right transfrontal craniotomy was performed 
by Dr. Charles H. Frazier. His notes read: “Anterior to the chiasm but not 
quite reaching it was a plum colored tumor. The optic nerves did not appear to 
be pressed on. The capsule was incised and a considerable amount of tumor sucked 
out.” The patient made an uneventful recovery and was discharged free of 
complaints. 

Three months later he returned complaining of transitory episodes of blurring 
of vision and peculiar visual experiences. Several times daily he would suddenly 
see streaks of colors flashing before his eyes. Sometimes there were bursts of 
colors like skyrockets going off in all directions. They were seen directly in front 
of him. Visual fields taken at this time showed a temporal hemianopia to red in 
the right eye and a relative paracentral scotoma. Visual acuity was 6/6 in the 
right eye and 6/9 in the left eye. He was given roentgen treatments, with general 
improvement, but unfortunately no notes were made concerning the hallucinations. 

The pathologic diagnosis was eosinophilic adenoma (Dr. B. J. Alpers). 
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Comment.—This case is especially interesting because the appear- 
ance of visual hallucinations coincided with the appearance of evidence 
of injury to the right optic nerve. This was undoubtedly due to the 
regrowth of the tumor, possibly stimulated by the previous operation. 
Before the operation there had not been any hallucinations or visual 
impairment, and the first operation demonstrated that the tumor was not 
pressing on the optic nerves. Although there was only evidence that the 
right nerve was injured, the color visions were seen in the fields of 
both eyes. 


Case 4.—A man 54 years of age was admitted to the neurosurgical service oi 
the hospital in 1935. For twenty years he had had pains around his right eye, 
which increased slowly in severity as time went on. There had been gradual 
failure of vision for seventeen years. The left eye became blind in 1924, and the 
right eye failed subsequently. For many years he had noted from time to time 
flashes of colors in front of his eyes. They looked like multicolored lights. On 
many occasions the field in front of him would become bright red or bright green, 
or else alternate waves of color would succeed one another. At other times he 
would see complicated colored geometric patterns, which would weave and change 
so that it seemed to him as if he were looking into a child’s kaleidoscope. The 
geometric patterns might be replaced by numerals or by colored spots. 

Examination showed an intelligent, clear and cooperative middle-aged man. The 
left eye was totally blind, and vision was restricted to perception of light in the right 
eye. There was marked bilateral atrophy of the optic disk. Roentgen examination 
showed marked enlargement and erosion of the sella turcica. 

A left transfrontal craniotomy was performed by Dr. Charles H. Frazier. His 
notes read: “The tumor was found partly within and partly without the sella. 
The main mass of the tumor was pushing upward on the chiasm. The capsule 
was incised, as much of the tumor removed as possible, and the nerves freed by 
dissection.” The patient recovered and was discharged, but his vision did not 
improve. There was no further note concerning his visual hallucinations. 

The pathologic diagnosis was chromophobe adenoma (Dr. B. J. Alpers). 


Comment.—These hallucinations were more elaborate than those in 
the preceding cases, for design and pattern are added. The lesion was 
confined to the optic nerves and chiasm. The patient was mentally 
clear and aware of the fact that his experiences were hallucinations. 
Though vision was lost completely in one eye and only an undefinable 
fragment of a field remained in the other, the hallucinations were seen | 
throughout the entire “field” of vision. 


Case 5.—A 37 year old man was admitted to the neurosurgical service of the 
hospital in 1937. There had been headaches for seven months and failing vision 
for four years. For the two years before admission he had noted odd visual 
experiences. From time to time, especially if he looked into the distance, he 
would see “wheels” spinning before his eyes. They were not very annoying and 
passed away in a few minutes. 

The patient was intelligent and alert and had worked as a bank cashier until 
his admission to the hospital. There was a mild degree of bilateral atrophy of 
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the optic disk. Visual acuity was 6/12 in the right eye and 6/9 in the left eye. 
The fields, however, showed a bitemporal emma sparing the maculas. The 
sella turcica was enlarged. 

A right transfrontal craniotomy was re a (F. C. G.). The operative notes 
read: “A dark plum colored tumor was found spreading out beneath the chiasm 
and pushing it up. The right frontal lobe was resected and the largest part of 
the tumor removed.” 

The pathologic diagnosis was chromophobe adenoma (Dr. B. J. Alpers). 

The patient had a stormy postoperative course but recovered, with greatly 
improved fields. A year later he was back at work in the bank and had no visual 
complaints. He did not experience any more hallucinations after his operation. 


Comment.—The notes on ie ations are regrettably brief, but it 
seems as if the hallucinations he experienced were fairly complicated 
and displayed a recognizable form as well as motion. As far as he could 
determine, they were seen directly in front of him. 


Case 6.—A 21 year old man was admitted to the neurosurgical service of the 
hospital in 1913, with the complaint of violent headaches for two years and failure 
of vision for eighteen months. Nine weeks before admission he began to lose sight 
rapidly. For many months before this, however, he had noticed waves of vivid 
colors sweeping over his fields of vision. The colors were either intensely red or 
intensely green. Frequently he would see a glowing white light toward the right 
side of his field. These attacks were episodic and passed away after a few minutes 
but occurred many times daily. They continued after he had lost all vision and 
were present on his admission to the hospital. 

Neurologic examination showed a clear and cooperative patient who was totally 
blind in both eyes. No perception of light was present. The sella turcica was 
large and eroded and the sphenoid bone encroached on. There was advanced 
bilateral atrophy of the optic nerve. 

A right transfrontal operation was performed by Dr. Charles H. Frazier in 
the hope of restoring some vision. His notes read: “The sella turcica was found 
full of a soft, reddish tumor which surrounded the optic nerves and chiasm. A 
large amount was removed, and the nerves were widely freed.” The patient was 
sent home with relief of headaches but with no return of vision. No further 
hallucinations were noted. 

The pathologic diagnosis was malignant adenoma of the pituitary body. 


Comment.—The interesting fact about this patient was the presence 
of visual hallucinations not only while he was losing vision but even after 
he had become completely blind. Even though vision was lost, enough of 
the optic fibers central to the tumor must still have remained irritable 
and capable of conducting excitations, otherwise the visual sensation 
could not have appeared in consciousness. That the tumor was respon- 
sible for the excitations is suggested by the fact that after release of the 
optic nerves they ceased. The appearance of the light at the right 
side of the field indicates that visual hallucinations may be lateralized 
in the presence of complete blindness. 


Case 7—A 23 year old woman was admitted to the neurosurgical service of 
the hospital in 1927. There had been cessation of menses for eight years. Five 
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years before admission her breasts enlarged and began to secrete milk copiously. 
For four years they remained large and tender. Lactation was free. Headaches 
had been present for seven years, polydipsia and polyuria for three years and 
failing vision for one year. Two months before admission, while lying down one 
afternoon, she was suddenly amazed to see the room populated. She was aware 
that the persons she saw could not be real. She did not recognize any of them, 
although they were vivid and walked about her bed. “I could see them distinctly, 
but I didn’t know who they were.” The spectral persons filled her room for quite 
a while and then faded away. This happened several other times and was usually 
preceded by a dizzy attack. 

Examination showed an alert young woman who gave her own history 
intelligently. There were marked features of dysendocrinism. Visual acuity 
was 6/12 in the right eye and 6/9 in the left eye. There was papilledema of 4D. 
in the right eye and 1 D. in the left eye, but the right visual field showed a temporal 
cut down to 30 isopters. The sella turcica was large and eroded. 

A right transfrontal craniotomy was performed by Dr. Charles H. Frazier. His 
notes read: “The lesion presented as a large bluish cyst under the chiasm, extending 
between the arms of the optic nerves. The left optic nerve was flattened against 
the wall of the cyst. An incision into the capsule was made and the contents 
aspirated and curetted out. The capsule was freed from both nerves and as much 
as possible removed.” 

The pathologic diagnosis was chromophobe adenoma. 

The patient left the hospital much improved. No further note appears in the 
follow-up records concerning her hallucinations. 


Comment.—This case demonstrates a highly elaborate and complex 
type of hallucination occurring in an alert, critical and mentally clear 
patient. The lesion of the optic pathways was confined to the optic nerves 
and chiasm. Although there was only a field cut in the temporal side’ 
of the right eye, the apparitions were seen over the entire field of vision. 


Case 8.—A boy 10 years old was admitted to the neurosurgical service of the 
hospital in 1935. There had been cessation of body growth since the age of 8, 
gradual failure of vision and headaches. 

Examination showed an obvious hypophysial dwarf. Only perception of light 
was retained in the left eye, and there was a white atrophic disk. Vision in 
the right eye was 6/6, the field was full and the disk was normal. The sella 
turcica was eroded completely away, and there were suprasellar calcifications. The 
boy was bright and alert and had been continuing in school. 

A right transfrontal operation was performed (F.C. G.). The operative notes 
read: “A purplish tumor was found lying behind and stretching the left optic 
nerve. Although the tumor was suprasellar, it was under the chiasm and nerve. 
Fifteen cubic centimeters of ‘motor oil’ fluid was removed and as much as possible 
of the collapsed cyst resected.” The postoperative course was uneventful except 
for a slight rise in temperature and a convulsion on the fourteenth postoperative 
day. The patient was up in a chair and about to go home, when one evening he 
began to have hallucinations. He saw a boy dressed in green with a bow and a 
quiver of arrows, and many other figures and persons. The house officer’s notes 
read: “The patient was quite rational about these hallucinations and realized their 
fictitiousness, but at times they appeared so real that he could not help but be 
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fearful and react to them.” The hallucinations kept up for three days and so 
interfered with his sleep that sedatives had to be administered. They gradually 
faded away, and the boy was discharged. 


The pathologic diagnosis was tumor of the hypophysial duct. 


Comment.—It is somewhat difficult to understand why these hallu- 
cinations should have appeared so long after operation or why they did 
not appear preoperatively. Possibly the explanation is that reparative 
processes about the nerves, absorption of blood or organization of con- 
nective tissue stimulated the optic nerves. The significant fact is that 
the hallucinations appeared against a mentally clear background, and the 
only lesion of the neural portion of the optic pathways was a tumor 
pressing on the chiasm. They were apparently seen over the entire 
visual field even though the patient was blind in one eye. 


Case 9.—A 17 year old girl was admitted to the neurosurgical service of the 
hospital in 1927, with a history of headache for seven years and visual failure 
for six years. Shortly after she noticed failing vision she had an episode of 
visual hallucinations that lasted three weeks. These seemed to occur only in the 
dark. When she was in bed she would see pictures of various persons appearing 
and disappearing on the walls of her room. She recognized the phantom faces 
as belonging to popular movie stars. During all these attacks, which occurred 
every night, she was perfectly lucid and would describe the hallucinations to 
members of her family at great length. There were a number of such episodes. 
She also complained that while in a dark room she would see a bright white 
light glowing in front of her. Coincident with the onset of her hallucinations, 
she noted a “scum” over the lateral areas of her fields of vision. 

Neurologic examination showed a bright, well oriented and alert young woman. 
There was bilateral atrophy of the optic nerve. The visual acuity was 6/15 in 
the right eye and 6/9 in the left eye. The visual fields showed bitemporal 
hemianopia. The sella turcica was greatly enlarged and eroded. 

A right transfrontal craniotomy was performed by Dr. Charles H. Frazier. 
His operative notes read: “A cystic tumor was found beneath the right optic 
nerve. This was aspirated and the wall of the cyst removed.” Vision in the 
right eye rapidly improved. Four months later a left frontal craniotomy was 
performed, and the portion of the tumor which projected beneath the left optic 
nerve was removed. An uneventful recovery was made. 


Comment.—The patient apparently had so-called simple hallucina- 
tions of light as well as the more elaborate variety, consisting of recog- 
nizable faces on the wall. It is difficult here as well as in the other cases 
to explain why the hallucinations should be episodic when the lesion is 
constantly present. However, this differs not at all from the episodic 
nature of hallucinations noted in cases of hemispheric tumor. The 
factors on which this is dependent are unknown, but that they do occur 
in this fashion is a matter of common clinical knowledge. No lateraliza- 
tion of the images was present in this case despite the fact that the 
temporal fields were obliterated. 
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Case 10.—A 20 year old youth was admitted to the neurosurgical service 
of the hospital in 1921, with a history of headaches for six months, associated with 
rapid failure of vision. 

The neurologic findings were entirely negative except for the eyes. The 
patient was clear and cooperative and gave his own history. There was bilateral 
papilledema of 4 D. and a homonymous left hemianopia. Roentgen examination 
of the skull showed a “top normal” sella turcica with slight erosion of the 
posterior clinoid process. A ventriculogram showed a “suspicious defect” in the 
posterior horn of the right ventricle. On the basis of this and the hemianopia, 
a large craniotomy was performed on the right side by Dr. Charles H. Frazier. 
Nothing was found, and the wound was closed after provision was made for a 
decompression. The patient recovered from this procedure and was out of bed and 
walking around two weeks later. He then began having hallucinations. Dr. Walter 
Freeman, then house officer, supplied excellent notes on this case: “The hallucina- 
tions occurred with the eyes open, but more particularly when they were shut. 
They appeared only to exist toward the right side (blind field). They were per- 
sistent but not constant, and they were abolished by attempts at fixation. The 
hallucinations were accompanied by no other emotion than annoyance, and they 
were clearly realized to be imaginary. The type of hallucination varied; the 
patient saw trees, pictures on the walls, colored but portraying no definite scene 
that he could recall as having seen before. He saw a complicated pattern on 
the floor, like a carpet; also boxes and crates on the floor. He saw a nonexistent 
building with a scaffolding around it. Sometimes the patients on the other side 
of the ward appeared to have hair 3 feet long. The hallucinations lasted a week, 
during which the patient was depressed because of the annoyance of the images 
and because of the anxiety they caused him.” 

A small infection on the edge of the wound persisted and prevented explora- 
tion of the sellar region. One month after the operation the infection extended, 
and the patient died of meningitis. 

Autopsy revealed a small solid tumor, about the size of a walnut, resting on 
the posterior edge of the optic chiasm. The chiasm was flattened. In addition, 
it had been pushed forward so that the internal carotid arteries on either side had 
deeply grooved the optic nerves. The anterior communicating artery had notched 
the upper surface of the chiasm. This case was reported by Fay and Grant 4¢ 
in 1923, and the hemianopia was accounted for by the arterial compression of the 
optic nerves. 

The pathologic diagnosis was adamantinoma. 


Comment.—This case shows how a combination of homonymous 
hemianopia and visual hallucinations due to a chiasmal tumor can simu- 
late a tumor of the temporal or the occipital lobe if the conception is 
held that visual hallucinations are purely central phenomena. The 
decompression possibly allowed certain shifting of structures to take 
place in the region of the tumor sufficient to stimulate the optic fibers 
and provoke hallucinations. Again the lucidity of the patient and his 
insight into the hallucinatory quality of his visual experiences exclude 
any serious disturbance of the brain, which, on its own account, may 
have given rise to visual misinterpretations. 


Cass 11.—A man 39 years old was admitted to the neurosurgical service of 
the hospital in 1929. There had been progressive enlargement of his facial 
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features and of his extremities for fourteen years. Vision had failed for three 
years, and his left eye had been blind for eighteen months. Headaches and loss 
of libido had existed for one year. 

Examination showed advanced acromegaly. The left eye retained perception 
of light only, and the optic disk was atrophic. Vision in the right eye was 6/15, 
and there was a temporal hemianopia. The pituitary fossa was enormously enlarged. 

A right transfrontal operation was performed by Dr. Charles H. Frazier. 
His notes read: “The bluish wall of a cyst presented prechiasmally between 
the arms of the optic nerves. When incised, it collapsed and appeared empty. 
Part of the capsule was removed.” The patient made an uneventful recovery. 

The pathologic diagnosis by Dr. B. J. Alpers was eosinophilic adenoma. 

The right eye began to improve after the operation, but the left eye lost per- 
ception of light at the end of a year. Coincident with this, the patient began to 
experience visual hallucinations of various kinds. Every week or two a bright 
white light would suddenly appear in front of his blind left eye. In the course of 
a few seconds it would expand until it was large and the glare was intense. 
It then began to fade and disappear. It would be followed by a red light that 
would go through the same process of expanding, growing bright and then fading. 
In succession, a green, blue or orange light would appear. Such an attack lasted 
about five minutes. The lights were never noted in front of his right, or good, 
eye. At the time of writing he is able to go about his work undisturbed except 
for the annoyance of the experience. More distressing are his night “visions.” 
Almost every night when he retires “visions” appear. They occur more often 
when he closes his eyes, but not necessarily. The field in front of “both” his eyes 
becomes bright and luminous, and in this luminous field patterns appear. They 
are complicated designs in color which remind him of wallpaper. They whirl, 
shift and change, and different patterns succeed one another. They last for hours 
and prevent his sleeping. They have persisted ten years since his operation and 
have worried him greatly because they make him doubt his sanity. They so 
interfere with his rest that his chief request is for “something to make him 
sleep.” He is aware of the fact that they are “not real” and that they “have 
no business to be there.” He is alert and intelligent and is working steadily. 
His left eye is totally blind, and the disk is atrophic. His right eye has vision of 
6/6 —4. There is a superior temporal quadrantopia. 


Comment.—In this case there are two different kinds of visual 
experiences, one which is simple in nature and entirely unilateral and 
the other which is elaborate and seen (sic) over the entire field. It 
is evident that pressure on the optic nerves is still present. This is indi- 
cated by the gradual loss of perception of light in the left eye and by the 
fact that the sella turcica has enlarged from 24 by 18 mm. to 26 by 19 
mm. in the past ten years. The patient has a perfectly intact intelli- 
gence and personality, in spite of which he sees these various hallucina- 
tions. The unilateral hallucinations in the left eye are doubtless due to 
pressure irritation of the left optic nerve, which in spite of its apparent 
complete atrophy must contain sufficient viable central fibers to conduct 
excitations to the brain. In this instance the phenomenon is analogous to 
the so-called “phantom limb.” The presence of hallucinations, which 
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seem to be in both fields, indicates pressure on the chiasm, with psychic 
projection of the percepts elaborated from the excitations into the fields 
of both eyes. 


Case 12—A 23 year old man was admitted to the neurosurgical service of 
the hospital in 1936. There had been progressive enlargement of his facial 
features and extremities for five years and severe headaches for three years. 
About a year before admission he began to suffer from unusual visual experiences. 
A glowing purple “bubble” would appear in front of his eyes, small at first, but 
enlarging rapidly until it seemed to “burst.” This would be succeeded by another 
that went through the same sequence. This occurred a number of times before 
the attack was over. The episodes took place three or four times weekly. At 
other times he would see what appeared to be a whirling wheel before his eyes, 
which would enlarge, seem to come close, then grow smaller and recede until it 
vanished. Occasionally he would see groups of iridescent bubbles ascending before 
his eyes. They seemed to start at the lower portion of his field and float upward. 
At the upper portion of his field they burst “just like soap bubbles.” All these 
visual impressions could be abolished by closing and rubbing the eyes for a few 
minutes. 

Examination showed a young man with well marked acromegaly. The sella 
turcica was enlarged in all diameters. Although he had not complained of visual 
loss, the visual acuity was 6/30 in the right eye and 6/22 in the left eye. The visual 
fields showed bitemporal contraction to the fortieth isopter and bilateral paracentral 
scotomas. There was a bitemporal hemianopia to red. The patient had, on exami- 
nation, a perfectly clear mentality. 

A right transfrontal craniotomy was performed (F. C. G.). The notes read: 
“A fairly small reddish tumor lay between the optic nerves and seemed to 
make only slight pressure on them. The capsule was incised, a portion resected and 
the interior curetted out.” 

The patient made an uneventful recovery, and his fields widened out to normal. 
Visual acuity improved to 6/6 in the right eye and 6/15 in the left eye. At 
the time of writing it is two years since his operation, during which time he 
has received intensive roentgen treatment. His visual hallucinations have persisted. 
Four to six times daily he sees wavy black lines darting across his field of 
vision. Sometimes they appear exactly like the bursting of a skyrocket with colored 
light shooting in all directions from a central point and drifting out of sight. He 
still sees the image of a spinning wheel in front of him at times but no longer 
sees the glowing purple lights. As far as he can tell the images appear to be 
directly in front of him. His present visual acuity is 6/6 in the right eye and 
6/21 in the left eye. His fields remain full to form though showing a bitemporal 
hemianopia to color. 

The pathologic diagnosis was eosinophilic adenoma (Dr. B. J. Alpers). 


Comment.—The hallucinations of this patient varied from the most 
simple to elaborate types. There was no correspondence between the 
blind areas of vision and the portion of the fields in which he saw the 
hallucinations. Although the fields widened after the operation, there is 
no doubt that some type of irritation still remains in or about the optic 
nerves. The only lesion of the optic pathways was the tumor. The 
visions were observed by an alert and critically intelligent person who 
clearly realized that the images were unreal. 
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Case 13—A 56 year old woman was admitted to the neurosurgical service 
of the hospital in 1935. There had been failure of vision in her left eye for 
one year and in her right eye for four months. From the onset of her visual diffi- 
culties she began to experience peculiar visual attacks. On many occasions she 
would suddenly see her fields of vision before her studded with blue stars. These 
would last a few minutes and fade out. On other occasions everything in front 
of her would “go gray,” and on this gray field were glowing lavender stars. 
This vision would last a little while and fade away. Occasionally little gray 
squares would appear in front of her eyes. These hallucinations persisted until 
her admission and occurred at least once daily. There had been sharp, shooting 
pains in her head for several months. 

Examination revealed an alert, intelligent middle-aged woman. Only perception 
of light was present in the right eye, and visual acuity was 1/60 in the left. 
Examination of the visual fields showed that only small undelimitable islands of 
nasal vision remained. There was advanced bilateral atrophy of the optic disk. 
The sella turcica was “dished out,” and there were fine suprasellar calcifications. 

A right transfrontal craniotomy was performed (F. C. G.). The operative 
notes read: “The right optic nerve was found knuckled over a tumor. Aspiration 
yielded motor oil fluid. “Xs much of the capsule and tumor was removed as was 
possible.” The patient made an uneventful recovery, the vision in her right eye 
returning to 6/9. There was no further mention of visual hallucinations in her 
follow-up notes. 

The pathologic diagnosis was tumor of the hypophysial duct. 


Comment.—Although the patient had only small islands of vision in 
her nasal fields and although both maculas were encroached on, the 
images were seen all over her “fields” of vision. The tumor pressed 
upward on the right optic nerve and the chiasm, although it arose 
from without the sella turcica. The patient was clear mentally and appre- 
ciative of the fact that these phenomena were hallucinatory. 


Case 14—A man 34 years old was admitted to the neurosurgical service 
of the hospital in 1936. There had been failure of vision in his left eye for two 
years, noticed first in the lateral field but progressing to blindness in one year. 
Then vision began to fail in the right eye. About this time the patient began 
to see a “glowing white star” toward his right side. The star remained there 
continually whether he was in the light or in a completely dark room. It remained 
and persisted even when vision was lost in that portion of his field. It had glowed 
there constantly for a year when he entered the hospital. There had been a marked 
loss of weight associated with a loss of body hair and of libido. 

Examination showed a mentally clear young man who looked much younger 
than his years. There was a distinctly feminine habitus with almost complete loss 
of body hair. His voice was a high falsetto. The left eye was totally blind, and 
vision was reduced to perception of movement in the right eye. The sella turcica 
measured 35 by 25 mm., and there were supersellar calcifications. 

A right transfrontal craniotomy was performed (F. C. G.). The operative 
notes read: “The right optic nerve and the right carotid artery were displaced 
by a purplish cyst. It was aspirated, a portion of its capsule was removed, and 
the nerves were dissected free.” The patient made an uneventful recovery but had 
no return of vision. 

The pathologic diagnosis was tumor of the hypophysial duct. 
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Comment.—The curious feature of this case was the constancy of 
the glowing light toward the right side of the patient, becoming visible 
as vision was lost in the right temporal field. In our other cases the 
visual phenomena have been more or less paroxysmal. The patient was 
aware that this glowing star represented some unusual kind of visual 
experience, since it was part of his complaint. 


Case 15.—An 18 year old girl was first admitted to the neurosurgical service 
of the hospital in 1923. There had been complaints of diplopia, headache, amenor- 
rhea, and bitemporal loss of vision. A cyst of the pituitary body was diagnosed and 
partly removed at operation. Over the course of the following thirteen years the 
patient had frequent roentgen treatments and two more transfrontal operations with 
evacuation of the cyst and partial removal of the capsule for recurrent visual 
failure. In 1936 she was again readmitted to the hospital for visual failure. On 
this examination she was blind in her left eye and had vision of only 6/22 in her 
right eye associated with a temporal hemianopia. A fourth operation was per- 
formed. A few small adhesions were found around the remnants of the left optic 
nerve. Behind it and under the chiasm was a yellowish white tumor. The capsule 
was partly removed again and the contents sucked out. 

After the operation the patient was completely blind! This could not be 
accounted for except on the assumption that the vascular supply to the nerves was 
somehow damaged. The patient felt well otherwise and was discharged. From 
this time on the patient began to experience visual phenomena. Even while in 
the hospital she thought at times that she was regaining her vision since she 
saw “light,” and her fields seemed to be illuminated. Neither of her pupils gave 
the least reaction to light, nor was she able to perceive the strongest lamp held in 
front of her eyes. She learned Braille and typing, and in writing-to the nurses 
who cared for her while she was in the hospital she would state that she was 
sure her sight was returning since frequently she saw light, and on one occasion 
she wrote that she saw moving objects, like snakes. She also reported that she 
was seeing colors. She soon began to complain to her parents that she was seeing 
visions all the time composed of persons, scenes and objects. They were more 
or less constantly before her view and annoyed her as well as prevented her 
from sleeping. They interfered with her activities of reading Braille and writing. 
She was apparently mentally alert at this time since she was carrying on a large 
correspondence. She reconciled herself to the fact that these visions did not indicate 
a return of sight and knew that they were visionary and unreal. Her parents 
were so distressed at her suffering with these visions that they wrote for help, 
which, unfortunately, could not be given. As time went on her attitude toward 
her visions changed, and she began to act as though they were real. This was 
more than a year after the hallucinations appeared. She started to hold conversa- 
tions with them and lost her appreciation of their unreality. At the time of writing, 
three years after operation, she is still alive. Her parents write that she is constantly 
seeing visions and talking a great deal of the time to the faces and figures of her 
friends and acquaintances that compose them. At times she is fearful of what 
she sees, and at other times she obviously enjoys them. Her images are highly 
detailed, and in her more lucid and accessible moments she describes them to her 
parents. She is confused a large part of the time. Her father questioned her at 
our request and wrote us that the visions are seen mostly toward the left side. 
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Comment.—This exceptional case raises many problems of interpre- 
tation. Two things stand out; first, that her visual hallucinations for 
a long while were associated with an alert and critical intellect and, 
secondly, that they appeared after her optic nerves had been injured 
severely enough to cause blindness. Certainly some stimulus must 
exist to initiate any sensation or perception. In this instance it is 
presumed to be irritation of the proximal ends of the optic nerves by 
fibrotic reaction or compression by fibrosis. In spite of the total blind- 
ness, enough fibers must remain functionally intact, because otherwise 
the excitations could not be presented to consciousness. This is also 
indicated by the fact that the visual hallucinations of lights and colors 
began while she was still in the hospital and before complete degenera- 
tion of the nerves would be expected to occur. An analogous phenomenon 
is noted in a completely anesthetic area in which dysesthesias may be 
experienced. The late stage in which all sense of reality was lost and the 
patient no longer appreciated the nature of the images can be ascribed 
only to general disturbance of the brain, likely due to growth of the 
tumor into the frontal lobes. The source of the visions, however, no 
matter how interpreted by the patient and with what little insight, 
is still likely due to the irritation of the optic nerves. This cannot 
be said with certainty since increased intracranial pressure may have set 
in, and the visual tracts may be irritated at other points or the entire 
function of the brain disturbed by it. 


Case 16.—A man 59 years old was admitted to the neurosurgical service 
of the hospital in 1937, complaining of loss of vision. Five and one-half months 
before admission he noted blurring and indistinctness of vision. His sight became 
rapidly diminished, especially in the left eye. There had been loss of libido 
within the year before admission. No headaches were complained of. 

On examination the patient was alert, intelligent and asthenic. Visual acuity 
was 6/6 in the right eye and 6/30 in the left eye. There was a moderate degree 
of bilateral atrophy of the optic nerve. Perimetric fields showed only a small 
upper nasal island of vision remaining in the left eye and a temporal hemianopia 
in the right eye. Roentgen examination of the skull disclosed a large and eroded 
sella turcica. 

A left transfrontal craniotomy was performed. The operative notes read 
(F. C. G.): “The left optic nerve was exposed and found to be pushed forward 
by a bluish gray tumor. This was incised, and a large amount gutted out from 
the interior.” The patient did well postoperatively, but it was noted on the 
second day that he was blind. This raised the suspicion of a postoperative hemor- 
rhage, and the flap was reelevated. The operative notes on this occasion read: 
“The tumor bed was found filled with clot, which had distended the tumor. This 
was removed together with a large additional amount of tumor tissue, so that the 
right optic nerve was exposed. Both optic nerves seemed to be undamaged.” 
The patient had a stormy postoperative course, from which he finally recovered. 
Vision, however, did not return, and he has remained permanently blind. 
The pathologic diagnosis was chromophobe adenoma (Dr. B. J. Alpers). 
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After discharge from the hospital, the patient made an adjustment to his 
blindness and took up Braille. When seen in the follow-up clinic a short time 
later he began to ask questions concerning the visions he was having. A short 
time after leaving the hospital he began to see various images, which at first led 
him to suspect that vision was returning. He would see stars shining in the 
sky and clouds moving before his eyes, and instead of experiencing the expected 
darkness his fields of vision were brightly illuminated. It seemed to him that 
most of the time he was looking at a white surface studded with rounded knobs, 
like cobblestones. Eventually he reconciled himself to the fact that these visions 
were phantasies and that his sight was not returning. After a short while, how- 
ever, his visual experiences became richer, more varied and detailed. He began 
to see landscapes, country and mountain scenes, none of which, however, were 
familiar. Houses and buildings were seen. When questioned about the amount 
of detail, he stated that he could make out the walls and roofs, doors and windows 
but not. much else. He saw at times animals, men riding horseback and children 
playing and on one occasion a vivid picture of a mother nursing her baby. These 
visions were seen most of the day and passed before him in panoramic procession. 
He was perfectly aware that they were hallucinatory and was somewhat embarrassed 
to describe them too fully lest the examiners think him “crazy.” The patient 
regaled the examiner with a running account of the images he was seeing as he 
sat in the clinic. He described scenes, faces, smoke drifting across a landscape, 
the moon shining in a star studded sky and a number of other objects. The 
images were seen directly in front of him, though they moved across his view from 
left to right. 

Examination disclosed that all vision, including perception of light, was absent. 
The left pupil reacted slightly to direct light; the right did not react. There was 
bilateral advanced atrophy of the optic nerve. Mental examination showed the 
patient to be mentally normal if not of superior intellect. Judgment and insight 
were good, and his comment on his visions were witty and amusing. His family 


vouched for his mental integrity and spoke at length of the wide range of his 
interests. 


Comment.—In this case, as in the preceding one, visual hallucinations 
began after total blindness occurred. In both these cases there is ample 
evidence of injury to the optic nerves. The operative findings indicate 
that the lesion was confined to the optic nerves. There is no question in 
this case of injury to other parts of the brain. “Neurologically and 
mentally, the patient is entirely normal, with the exception of blindness. 
He is perfectly aware of the hallucinatory character of the images he 
sees. Though perception of light is absent, the activity of the left 
pupil to light establishes the fact that there are some fibers in the optic 
nerve which are still physiologically active. This is, on a priori grounds, 
necessary, for else excitations arising in the optic nerves could not be 
transmitted so that they would appear in consciousness. The appearance 
of these hallucinations postoperatively is probably due to stimuli set 
up by widespread reparative or destructive processes occuring in and 
about the optic nerves. The images are seen as if they existed directly 
before the patient’s eyes, and they vary in structure from the most 
complex to relatively simple kinds. 
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GENERAL CONSIDERATIONS 


While we have used the term hallucination to describe the order of 
visual phenomena under consideration, we do so knowing there are many 
objections to this term. The word hallucination means different things 
to various persons. There are some writers who think of the word 
according to Esquirol’s *° definition: “An internal conviction of a sen- 
sation without an external stimulus.” The phrase “internal conviction” 
implies a loss of the sense of reality, an absence of judgment concerning 
the relation of the image to the world about the experiencer. This 
definition is almost tantamount to declaring the victim of such an 
experience psychotic, as indeed was probably intended. However, as 
we now know, some definitely psychotic persons are aware that their 
visual experiences are truly imaginary. Furthermore, otherwise normal 
persons may have for one reason or another visions so vivid and detailed 
that they have every reason to accept the validity of their experience.*° 
This definition obviously cannot be accepted for the type of visual dis- 
turbance with which we are dealing. Nor can we drop the phrase 
“internal conviction” and speak of hallucination as “‘a perception without 
an external stimulus.” No sensation can arise without a stimulus no 
matter how elusive it may be. As we have shown, it may not be obvious 
to the observer, because the stimulus may lie within the head of the 
patient. 

The real difficulty is that language lacks a precise word to describe 
visual images arising from an abnormal stimulus of the visual apparatus 
in the presence of a normal and critical intelligence. In speaking of 
general sensory function, the term dysesthesia is used, which refers to 
those sometimes complex sensations arising from abnormal excitations 
of the sensory pathways. The visual phenomena with which we are 
dealing are exactly comparable to the dysesthesias in the cutaneous and 
kinesthetic sensory spheres. For lack of a better word, the term hallu- 
cinations has to cover both the percepts due to abnormal excitations of 
the neural parts of the visual pathways and those of an entirely different 
origin, arising as psychic projections as in certain psychoses, or for 
that matter the images experienced by eidetic persons or those seen in 
the hypnogogic state. 

Therefore, one must either broaden the conception of the word 
or adopt a noncommittal definition, such as Dorland’s,®** which avoids 
entirely the problem of pathogenesis. Thus hallucination “is the per- 


ception of an object or phenomenon which has no external existence.” 





50. McDougall, W.: Hallucination, in Encyclopaedia Britannica, ed. 14, New 
York, Encyclopaedia Britannica, Inc., 1929, vol. 11, p. 105. 

51. Dorland, W. A. N.: The American Illustrated Medical Dictionary, ed. 16, 
Philadelphia, W. B. Saunders Company, 1932. 
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We prefer to use this definition in this sense, since the word hallucina- 
tion has been traditionally used to describe the visual phenomena 
occurring in the course of tumors of the brain. 

The term hallucination has also unfortunately been used to describe 
phenomena which are clearly illusory. An illusion is a misinterpreta- 
tion of something seen! It is the superimposition and fusion of cognitive 
and affective elements on and with optical sensations reaching con- 
sciousness through a normal visuoneural apparatus. The misinterpre- 
tation may arise either from a defect in the optical or muscular apparatus 
of the eye which causes a distorted or perverted image or from a 
general disturbance of consciousness which misidentifies and confuses 
the sensory presentations. Both may operate under certain circum- 
stances. In the illusions, falsely called hallucinations, the retina, optic 
nerves and projection fibers are all anatomically and functionally normal. 

Hansel ** (1906) pointed out that persons with myopia may have 
im inaccurate impression of size, distance and color. Much detail is 
therefore left to the imagination, and almost any object can be imagined 
as having been seen. Corneal opacities may delude the patient into 
believing that he sees clouds or smoke. Opacities of the vitreous may be 
imagined as flies or webs which elude the patient’s grasp. The more 
highly imaginative the person, the more complicated will be the image. 
There is a second variety of illusions, often reported as hallucinations, 
in which the error depends on a clouded consciousness. In the familiar 
delirium or in the organic encephalopathies due to whatever cause the 
environment may be misinterpreted, so that a waving or moving object 
is seen as a snake, or spots on the pillow are thought to be insects. 

Morel ** (1933) has pointed out that the patient with delirium 
tremens has a positive scotoma which is the source of the illusion. When 
the patient is sober it can be mapped out with the perimeter, and the 
patient is subjectively conscious of a slightly foggy area in his field 
of vision. With the clouding of consciousness and loss of judgment 
incident to intoxication, the foggy areas become small animals, objects, 
bugs, etc. Schroeder ** (1921), Terson*' (1930), Lhermitte and de 
Ajuriaguerra *° (1936) all came to the conclusion, though unfortunately 
using the term hallucination, that phantopsias following disease of the 
eye are really profound misinterpretations on the basis of a general 
disturbance of the brain. In this group also fall the visions of the 


52. Hansel, cited by Posey and Spiller.3* 

53. Morel, F.: Positive Scotoma and Visual Hallucinations, Rev. d’oto-neuro- 
opht. 11:81, 1933. 

54. Schroeder, P.: Hallucinosis and Hallucinations, Monatschr. f. Psychiat. u. 
Neurol. 49:189, 1921. 

55. Lhermitte, J., and de Ajuriaguerra, J.: Visual Hallucinations and Lesions 
of the Visual Apparatus, Ann. méd.-psychol. 94:321, 1936. 
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hashish smoker or mescal drinker. Marshall ** (1937), in an astute 
analysis, pointed out that the visions seen during mescal intoxication are 
illusory perceptions of the choriocapillary circulation. “ . from such 
various shadowy forms in a state of mind given to phantasy, innumerable 
compositions are possible.” 

In all these examples one sees disturbances in apperceptual function 
comparable in the general sensory sphere to so-called haptic hallucina- 
tions. These various illusory experiences are obviously different in 
origin from the phenomena existing in the cases we have described. In 
these, there is the perception of visual excitations arising from non- 
physiologic stimulation of the neural portions of the optic system 
occurring in persons with intact minds and personalities. All of them 
possessed critique and judgment and realized that their visual experi- 
ences were abnormal and hallucinatory. 


PATHOGENESIS AND PSYCHOPATHOLOGY 

Much of the confusion respecting visual perception and visual hallu- 
cinations revolves about a particular attitude toward vision, in that it 
is thought of as a special sense or one of the special senses. Because of 
this point of view, it is considered apart from the general sensory 
systems. A new point of view sometimes serves to make clear problems 
that seem confused and to link phenomena seemingly disconnected into 
a generalization. It is submitted that vision and its anatomic correlate, 
the opticovisual pathways, are analogous in every respect to the general 
sensory systems and that visual dysfunctions are comparable in both 
the physiologic and the psychologic sphere to those of the general sensory 
apparatus. 

Wilson ** (1927), in a penetrating and closely reasoned argument, 
pointed out that dysesthesias, such as the feeling of wind blowing on 
the skin, ants crawling on the skin and other complex sensory percep- 
tions, do not, because of their complexity of character, necessarily arise 
either from cortical irritation or from lesions of the thalamus. He 
clearly demonstrated that such perceptions can and do arise from lesions 
at every physiologic level of the sensory pathways. This implies, of 
course, that such sensations can be excited by irritation of any portion 
of the sensory fiber or any one of the intercalated neurons from the 
peripheral nerves to the cortex. More recently, Davison and Schick ™ 


56. Marshall, C. R.: An Inquiry into the Causes of Mescal Visions, J. Neurol. 
& Psychopath. 17:289, 1937. 

57. Wilson, S. A. K.: Dysesthesiae and Their Neural Correllates, Brain 
50:429, 1927. 

58. Davison, C., and Schick, W.: Spontaneous Pain and Other Subjective 
Sensory Disturbances: A Clinicopathologic Study, Arch. Neurol. & Psychiat. 
34:1204 (Dec.) 1935. 
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(1935) published reports of a number of cases in which complex sen- 
sations arose from lesions at all levels of the sensory system. They 
cited a large number of cases from the literature, pointing to the fact 
that complicated dysesthesias may arise from lesions of the peripheral 
nerve, spinal cord, bulb, pons, thalamus and cortex. Though vision is 
a different type of perception, it by no means follows that it is a special 
kind of perception. There can be little doubt but that there exists a 
biologic and physiologic unity of all types of sensory perception. Laws 
of general applicability to cutaneous and kinesthetic sensation are appli- 
cable to vision. There is no evidence we know of in contradiction to 
this point of view. 

Excitations arising in the tactile or kinesthetic sphere, like visual 
sensations, emerge into a perceiving consciousness and are modified by 
attention, interest, past memories, emotional associations and a number 
of other elements of the psychic series. The consequent sensation or 
vision that the patient believes he feels or sees is the product of a highly 
complicated psychologic synthesis. In what manner these higher mental 
integrations are accomplished is largely unknown and is a problem 
for experimental psychology. We shall attempt to point out the nature 
of some of the possible factors in a later paragraph. 

There seems to be nothing strange or unexpected in the occurrence 
of visual images resulting from irritation and stimulation of these 
pathways at any point from the retina to the brain. The excitations 
are conveyed to the brain, where the purely sensory presentations are 
fused with the psychic factors mentioned and experienced as a visual 
perception. Since experience determines the projection of perceptions, 
visual perceptions are projected as if they came from the external world. 
Thus it does not matter that the person may be blind; he nevertheless 
“sees” the images as the result of the abnormal visual stimulation. The 
same thing exactly occurs in the dysesthesias which may be experienced 
in a totally anesthetic area. It is apparent, however, that in spite of 
the loss of vision resulting from destruction of the visual fibers, enough 
viable fibers must be present to carry the excitations to the higher 
integrative mechanisms, because otherwise they could not appear in 
consciousness. 

We believe that all the visual hallucinations described as associated 
with tumor of the brain or with other focal lesions of the neuro-optic 
apparatus arise in this way, regardless of whether the lesion affects 
the retina, optic nerve, optic tracts, projection fibers or visual cortex. 
The psychologic mechanisms that transform sensory presentations into 
perceptions and endow these perceptions with meaning do not lie only 
in the visual cortex but represent the total integrative activity of the 
psyche. 
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Once one.considers the phenomenon of vision above the physiologic 
level, tremendously complicated factors are found operating. How 
simple excitations are fused with memory, experience and affectual 
ingredients and how they are modified by attention and interest, finally 
to be perceived as an image endowed with specific character, are largely 
unknown and defy physical analysis. 

The crux of the problem, however, is why the same lesion in one 
person provokes relatively simple visual experiences aud in another 
provokes complicated visions. As long as it was believed that this 
depended on the stimulation of more or less “psychically organized” 
cerebral centers, it followed that visual hallucinations were central 
phenomena. But when this is shown not to be the case, some other 
explanation is demanded. The principles of cerebral localization cannot 
be applied to explain highly complex intellectual syntheses, which require 
on the face of it the integration of the entire brain. Morton Prince *® 
(1923) has summed it up succinctly: “. . it is incredible that such 
complex phenomena should be correlated with any particular focus in 
the brain. I do not think it possible that irritation of any particular 
focal area can produce such a complicated psychologic phenomenon as 
an hallucination.” 

One can attempt to understand, however, the difference between the 
images experienced by a consideration of the image-making functions 
of the mind and the variability of this function among persons. The 
phenomenon of eidetic imagery contributes to span the gap between the 
purely physical and the purely psychic. Many years ago Galton © (1883) 
in a study of visual imagery noted that the visual memory of persons 
varied greatly. To some, visual imagery had no meaning, while others 
could revive an earlier visual experience with hallucinatory clarity. The 
latter persons he called visualizers. Jaensch and his school restudied 
this subject carefully and made the observation that all children possessed 
the ability actually to “see” their visual memories and that in some per- 
sons this faculty persisted into adult life. For these persons whom he 
called “eidetics,” a recalled memory image is “seen” before the eyes of the 
subject as if it possesses objective reality. The eidetic image possesses 
spatial localization, it is highly detailed and is subject to voluntary recall. 
Between the eidetic and the nonvisualizer are a whole series of grada- 
tions in which the image can be recalled with more or less clarity. It 
is this constitutional factor of natural imagery which, in the words of 
Miller ** (1931), “. . . contributes an undertone to hallucinosis. It 


59. Prince, M., in discussion on Horrax.?® 
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is the image-making functions of the mind that gives meaning to 
percepts if it does not actually manufacture them. The eidetic image 
is the biological process which links external reality to the neural 
mechanisms and to the world of neural forms.” 

For persons having a high degree of visual imagery, the sensory 
presentations produced by the abnormal stimulation of the neuro-optic 
apparatus, such as occurs in association with irritations of the optic 
nerves, are projected as rich and elaborate images. For those with a 
poor degree of visual imagery or absence of it, the visual images are 
simple and relatively “crude.” Other factors of the psychic series may 
modify the productions of the image-making function. The affectual 
tensions, the degree of intelligence, the alertness of the patient and even 
deep subjective ingredients may in subtle ways condition the character 
of the final image. Visual memory and previous visual experience are 
the sine qua non of any visual hallucination. It is well known that con- 
genitally blind children do not have visual hallucinations, even in 
delirium, although they have auditory and kinesthetic hallucinations 
(Tuke,®* 1888; Ormond,*? 1925). We do not know whether the experi- 
ment has ever been made, but we doubt whether the simplest type of 
visual image can be evoked by electrical stimulation of the visual cortex 
of a congenitally blind child. These considerations led Pear ** (1927) 
to speak of a hallucination as “the percept of a memory.” 

Analogous image functions are seen in other sensory fields than 
the visual. Playing the piano “by ear” and reproducing complicated 
musical passages after one hearing or the ability of some persons to 
find their way through a complex maze blindfolded, after but one trial, 
hints at the presence of auditory and kinesthetic phenomena akin to the 
position of eidetic imagery in the visual sphere. It is highly probable 
that the same kind of psychologic activity underlies the experience of 
those suffering from cutaneous dysesthesias. With the same lesion, one 
patient may feel only numbness or tingling, while another feels water 
trickling or ants crawling on the skin. These more elaborate perceptions 
are not “imaginary,” for the patient is equally aware that they have no 
reason for existence. Prince ** (1922) stated that “irritation produces 
simple sensory phenomena, but the possibility of irritating factors becom- 
ing the excitants of organized complexes of neurons underlying hallucina- 
tions cannot be excluded.” 


62. Tuke, D. H.: Hallucinations and the Subjective Sensations of the Sane, 
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We see in the psychologic as well as in the physiologic field the same 
integrating and synthesizing activities which establish the unity in 
many ways of all types of sensory perception. It seems hard to believe 
that abnormal perceptions of vision can be produced only by cortical 
irritation, while abnormal perceptions in the cutaneous or kinesthetic 
spheres can arise from irritations at any level in the sensory system. Even 
in the other so-called “special senses” the same generalization holds. 
Auditory hallucinations have been reported in association with lesions 
of the peripheral apparatus (Colman,® 1894; Goldstein,®* 1908; Kliene- 
berger,®’ 1912, and Rhein,* 1913), and we have several cases in our 
records in which tumors compressing the olfactory nerves in the olfac- 
tory groove have produced typical olfactory hallucinations. 

These not too rare cases substantiate the opinion that the physiologic 
level of the stimulation is relatively unimportant; it is the psychologic 
image-making function of the mind which clothes the excitations and 
projects them as more or less elaborated perceptions. 

The clinical explanation of the relative frequency of visual hallucina- 
tions in hemispheric lesions as opposed to the infrequency of their 
occurrence in association with lesions of the optic nerves is a simple 
example of incidence. Primary and metastatic tumors involving the 
visual cortex and subcortical visual radiations are more common than 
tumors involving the optic nerves. The same is true for vascular lesions. 
In migraine, also, the cortex is presumably the site of the morbid 
process. This is again so with the epilepsies. Cerebral trauma, birth 
injuries and a number of other processes produce lesions almost entirely 
in the hemispheres where they are in the position to affect the visual 
cortex or subcortical fibers. Moreover, the visual cortex and projection 
pathways within the brain occupy large areas, allowing the possibility 
of irritation from many points. 

Our 16 cases of visual hallucinations were culled from 139 cases of 
verified adenoma of the pituitary body and from 84 cases of tumor 
of the hypophysial duct. A number of cases were rejected because there 
were obvious mental disturbances, and one could not be certain whether 
the hallucinations were due to the patients’ misinterpretations of their 
surroundings (illusory). Several histories stated that hallucinations were 
present but gave no further information. If one includes the latter, 
there were 22 cases of visual hallucinations among 139 cases of adenoma, 


65. Colman, W. S.: Hallucinations in the Sane Associated with Local Organic 
Disease of the Sensory Organ, Brit. M. J. 1:1015, 1894. 

66. Goldstein, K.: Zur Theorie der Hallucinationen, Arch. f. Psychiat. 584, 1908. 

67. Klieneberger, O.: Gehoértauschungen bei Ohrenerkrankungen, Allg. Ztschr. 
f. Psychiat. 69:285, 1912. 

68. Rhein, J. H.: Hallucinations of Hearing and Disease of the Ear, New York 
M. J. 97:1236, 1913. 
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of which 12 are presented here. There were 6 cases of visual hallu- 
cinations among the 84 cases of tumor of the hypophysial duct, there 
being sufficient information concerning 4 to warrant description. Since 
the great bulk of the latter tumors occur in children who do not give their 
histories and are largely incapable of reporting such experiences, the 
frequency of visual hallucinations appears low; if these tumors occurred 
in adults, possibly a greater number of hallucinations would be reported. 


RELATION OF HALLUCINATIONS TO HEMIANOPIA 


It was pointed out earlier that it is generally believed that visual 
hallucinations occur in the hemianopic field. This fact is used for the 
clinical localization of lesions. This notion has become fairly well fixed, 
even though there have been a large number of cases in which this has 
not occurred. Craig ® (1836), Westphal?*® (1881), Ingels,’* (1882), 
Bennett and Gould ** (1887), Henschen ** (1890), Déjerine, Sollier 
and Auscher ** (1890), Sittig*° (1925), Horrax ** (1923), Holmes ™ 
(1931), Johnson (1933), Stone 7 (1934), Spiller** (1934) and 
Riddoch ** (1935) have all recorded cases in which the hallucinations 
appeared either in the entire field or in the intact field. This has been also 
true in cases of hallucinations seen in association with migraine, in 
which the images have not appeared in the hemianopic field (de Schwei- 
nitz,**_ 1889, and Ormond,** 1925). One should mention the fact that 
in a number of cases in the literature the hallucinations have occurred 
in the absence of any defects in the visual fields. (Horrax,”?® 1923, and 
Allen,” 1930, among others). In Horrax’ cases three fourths of the 
patients with visual hallucinations had no defects in their fields on admis- 
sion to the hospital.. In Sanford and Blair’s * series of 22 cases of 
hallucinations occurring in association with tumors of the temporal lobe, 
the defects were localized to the hemianopic field in only 2 instances. 


69. Craig, J.: History of a Case of Spectral Illusions with Subsequent Loss of 
Memory of Words and Notes with the Appearance on Dissection, Edinburgh M. J. 
46 :334, 1836. 

70. Sittig, O.: A Clinical Study of Sensory Jacksonian Fits, Brain 48:233, 
1925. 

71. Holmes, G.: A Contribution to the Cortical Representation of Vision, Brain 
54:470, 1931. : 

72. Stone, L.: Paradoxical Symptoms in a Right Temporal Lobe Tumor, J. 
Nerv. & Ment. Dis. 79:1, 1934. 

73. Spiller, W., cited by Stone.72 

74. Riddoch, G.: Visual Disorientation in Homonymous Half Fields, Brain 
58:376, 1935. 

75. Allen, I. M.: A Clinical Study of Tumors Involving the Occipital Lobe, 
Brain 53:194, 1930. 

76. Sanford, H. S., and Bair, H. L.: Visual Disturbances Associated with 
Tumors of the Temporal Lobe, Arch. Neurol. & Psychiat. 42:21 (July) 1939. 
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In our cases there was no constant relation between the portions of 
the apparent field in which the images were seen and the areas in which 
vision was lost. Every possible combination was represented. In cases 
1, 2, 3, 4, 5, 7, 8, 9, 12 and 13 the defects of the visual fields varied 
widely. In case 3 only a relative scotoma was present in the right eye, 
while in case 13 only small nasal islands of vision were retained. In these 
cases the hallucinations were seen as if the objects existed in front 
of the patients. In cases 6, 10, 14 and 15 the hallucinations were lateral- 
ized, although the field defects ranged from homonymous hemianopia to 
complete blindness. Only in case 10 did the hallucinations occur in the 
hemianopic field. In case 11 the images were seen only in front of the 
blind left eye. This was the single case in which clearly unilateral 
hallucinations occurred. The occurrence of visual hallucinations in the 
totally blind demonstrates that the visual experiences are not illusory, 
for there is nothing seen to be misinterpreted. Moreover, when the 
hallucinations occurred the patients were aware that the images were 
not related to objective reality. They retained their critique and were 
distressed by the unwanted and interfering images. In 1845 and 1846 
there appeared two remarkable papers written by Abell,” giving an 
account of his own experience on going blind. In 1841 vision began 
to fail in his right eye ; this was accompanied by smokelike visions during 
the day. At night his room would appear to be brightly illuminated, and 
he saw beautiful patterns on the walls. Vision then began to fail in 
his left eye, and “. . . the sight became so distorted as to cross the 
axis of vision.” In four years he became totally blind “without suffering 
pain or inflammation.” From this time on he began to experience the 
most remarkable visions of vivid and unfamiliar landscapes, parades 
of gorgeously caparisoned soldiers, buildings, cities and multitudes of 
persons of all sexes, animals and children and many other wonderful 
and strange sights. He stated: “The darkest nights were no obstacle 
to my seeing these creatures, for my room was always sufficiently light 
to discern every feature of their faces. . . . I saw more people and 
more beautiful works of art than I had ever seen before. My greatest 
suffering has been from the luminous or lighted-up appearance in my 
eyes which prevented me from sleeping.’”” The images always passed 
before his eyes moving from right to left. From Abell’s account it 
appears likely that he may have suffered from a tumor involving his 
optic nerves. More recently, such cases have been reported by Terson ** 
(1930) and Trillot and Carlet Soulages ** (1937). 


77. Abell, T.: Remarkable Case of Illusive Vision, Boston M. & S. J. 33:409, 
1845; Optical Illusions, ibid. 34:52, 1846. 
78. Trillot, J., and Carlet Soulages: Late Development of Differentiated Visual 


Hallucinations ina Woman Blind for More Than Twenty Years, Ann. méd.-psychol. 
(pt. 2) 95:109, 1937. 
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In our 3 cases (6, 15 and 16) images were also seen though the 
patients were totally blind. In case 15, during the year following 
operation the patient was perfectly clear and aware that the visions 
she was seeing were unreal. Later the onset of mental clouding makes 
analysis difficult, but it seems fair to believe that in spite of her obtundity 
the stimulus for the hallucinations was still in the compressed and 
irritated optic nerves. 


THE ORGANIZATION OF THE HALLUCINATION AND ITS RELATION 
TO THE SITE OF LESION 


The greatest importance for localizing value has been placed on the 
distinction between simple or crude visual hallucinations and the complex 
or elaborate variety. This attitude again stems from the concept that 
hallucinations occurring in association with focal lesions are central 
phenomena and that the difference in organization of the visual image 
depends on the psychic organization of the visual area irritated. Aside 
from the objections to this belief already stated, it may further be 
objected to on the grounds that clinically this is not always the case and, 
secondly, on psychologic grounds, that no distinctions are possible 
between so-called simple and so-called complex hallucinations. 

Craig ®° (1846), Ingels'® (1882), Reinhard ?? (1887), Putzel 
(1888), Henschen ** (1890), Seguin 72 (1886), Wollenberg ** (1890), 
Harris ®° (1897), Climenko * (1915), Horrax and Putnam ?* (1932) 
and Sanford and Bair 7® (1939) recorded cases of complex, formed 
hallucinations of persons, objects, animals, etc., in association with 
lesions of the occipital lobe. On the other hand, Cushing?’ (1921), 
Horrax *° (1923) and Sanford and Bair *® (1939) recorded so-called 
unformed hallucinations in their series of cases of tumor of the temporal 
lobe. The latter authors found crude images in 11 of 22 cases of hallu- 
cination occurring in association with tumors of the temporal lobe. It 
appears, therefore, that when the cases in the literature are scrutinized, 
the categoric opinions that distinctive types of hallucinations are peculiar 
to either the temporal or the occipital lobe become highly doubtful. As is 
well known, the number of tumors restricted to the occipital lobe are 
relatively uncommon compared to those of the temporal lobe. Thromboses 
of the posterior cerebral artery are also infrequent. These facts limit 
the number of lesions of the occipital lobe that may be studied to a rela- 


79. Putzel, L.: A Case of Cortical Hemianopia, with Autopsy, New York M. 
Rec. 33:599, 1888. 

80. Harris, W.: Hemianopia with Especial Reference to Its Transient Varieties, 
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81. Climenko, H.: Case of Tumor of the Right Occipital Lobe, J. Nerv. & Ment. 
Dis. 43:826, 1915. 
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tively small number. The study of an increased number of lesions of the 
occipital lobe may well alter our clinical impressions. 

The distinction has been made between the composition of a crude, or 
simple, hallucination and the composition of a complex, or formed, 
hallucination without the difference being entirely clear. The two have 
been thought of as comprising separate order of phenomena, but this 
attitude is not compatible with psychologic facts. Duke-Elder ®? (1932) 
stated: “It is impossible to experience a pure isolated sensation—even 
the simplest and most elementary perceptual process comprises a syn- 
thesis of many different impressions.” A moment’s reflection convinces 
one that there is nothing crude about the images of “leaping flames,” 
“colored stars,” “floating bubbles” or even “wavy black lines.” They 
possess color, often form, sometimes motion, and frequently direction 
of movement. Moreover, they are spatialized, some seeming to occur 
at a distance and some nearby, or they are localized to a particular 
portion of the field. They are recognized by the patient as being a 
“thing” just as the more elaborate images are. Regardless of whether 
an image is a simple “thing,” it none the less possesses enough char- 
acteristics to be recognizable and namable. To dismiss these types of 
images by calling them photomas is doing violence to the facts and 
begging the question of their significance. When such images occur 
under other circumstances, as in association with known schizophrenia, 
for instance, they are given full value as a hallucination, both as to 
content and as to meaning. 

Between the simplest type of visual image and the most elaborate 
there are imperceptible gradations, so that even if one adopted a sharp 
distinction between the extremes one would find it difficult to appraise 
some of the intermediate examples in terms of only “simple” or of only 
“complex.” 

Some of our patients saw “floating colored bubbles” and “colored 
balls” ; by some the bubbles were seen to burst. Others saw “rockets going 
off in all directions.” One saw geometric patterns like a kaleidoscope 
and numerals. One patient saw spinning wheels; another saw colored 
stars against a differently colored background. These images are indeed 
complicated, and it would be quarreling with logic to call them crude. 
Even in those cases in which faces and persons were seen, other and 
less complicated images, like patterns, colors and flashes of light, were 
frequently seen along with them. 

From this point of view there are really no crude or complex images 
but merely hallucinations of different things. As we have indicated 


82. Duke-Elder, W. S.: Textbook of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1932, vol. 1. 
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before, the things which a patient sees as well as the complexity of them 
are dependent on the syntheses which the psyche makes with the excita- 
tions presented to consciousness. It seems to matter but little at what 
point in the neuro-optic apparatus the stimulus is given. The final per- 
ception does not correspond to the immediate stimulus but conforms to 
the background provided by experience. 

In conclusion, it is only fair to state that we know little concerning 
the personality structure of the 16 patients whose case histories are 
presented in this study. In 4 cases (5, 11, 12 and 16) it was possible 
to interview and study the patients at some length. In none of these 
were schizoid or hysterical elements obvious. None of them had had 
previous hallucinatory experiences. In several other cases in which 
information was obtained through correspondence with the patient and 
his family, no history of previous hallucinatory episodes was elicited. 
In no instance did the hospital record state that any of the patients had 
had hallucinations under previous circumstances. In view of this evi- 
dence it seems unlikely that we are dealing with persons with latent 
psychoses. Furthermore, in several cases the hallucinations were no 
longer experienced after removal or partial removal of the tumor and 
freeing of the optic nerves. In all instances the patients discussed their 
hallucinations freely and objectively—a rather rare occurrence in the 


psychoses. The content of the hallucinations did not in general possess 
material of emotional significance to the patients. 


SUMMARY AND CONCLUSIONS 


It was pointed out that in view of the historical development of 
the principles of cerebral localization and the observations that visual 
hallucinations occurred in association with lesions of the temporal and 
occipital lobes, certain concepts developed respecting the clinical sig- 
nificance and pathogenesis of visual hallucinations associated with focal 
cerebral lesions. Clinically, it came to be believed (1) that visual 
hallucinations are central irritative phenomena, (2) that visual hallu- 
cinations occur only in the homonymous hemianopic fields or in the 
field contralateral to the lesion and (3) that formed hallucinations indi- 
cate a lesion in the temporal lobe while unformed hallucinations signify 
a localization in the occipital lobe. 


From a pathogenetic point of view, the complexity of the image was 
thought to be dependent on the irritation of either highly or lowly 
psychically organized cortical centers, the ones more psychically organ- 
ized yielding on stimulation elaborate images and the ones less organized 
yielding crude images. It followed according to these concepts that 
lesions of the peripheral portions of the nevro-optic apparatus could 
not provoke hallucinations. 
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Although these ideas appear to be widely believed and are so 
expressed in the current textbooks, a perusal of the literature indicates 
not only that have there been objection to these conceptions but that 
cases are on record clearly demonstrating that visual hallucinations may 
arise from lesions of the retinas, optic nerves, optic tracts and visual 
projection pathways. 

Sixteen cases of visual hallucinations occurring in association with 
tumors compressing the optic nerves and chiasm are reported. The 
visual phenomena are analyzed in respect to the organization of the 
images and to the relation between the portions of the field in which 
the hallucinations are subjectively experienced and the portions of 
the fields which are objectively blind. 

It was found that all types of visual hallucinations from the simplest 
to the most elaborate occurred in these cases. A review of the literature 
on lesions of the temporal and occipital lobes also shows that there has 
been no constant correspondence between the site of the lesion and the 
character of the hallucination. Furthermore, it was demonstrated that 
no constant relation existed between the portions of the field in which 
the images were subjectively projected and the areas of objective loss 
of vision. This fact, too, has been noted in cases of hallucinations 
occurring in association with lesions of the temporal and occipital lobes. 


Since visual hallucinations are possible in association with lesions at 
any level of the neuro-optic apparatus, it follows that they are not 
necessarily central phenomena provoked only by irritation of the visuo- 
sensory or visuopsychic cortex. They represent highly complex psy- 
chologic syntheses, which are set in action, so to speak, by sensory 
excitations arising from any part of the neural apparatus of the visual 
system. They are the result of the total integrative activities of the 
mind, which fuse memory, affectual associations and previous visual 
experience with simple sensory presentations to create an image. They 
are modifiable by interest, attention and the degree of intellectual 
endowment. 


One of the most important factors determining the final, if not 
the basic, character of the image is a constitutional one, the native ten- 
dency toward visual imagery. Those in whom it is poorly developed 
experience the more simply constructed visual hallucinations, while in 
those highly endowed, the images are elaborate. 

In all of our cases the images arose through the nonphysiologic 
stimulation of the neural portions of the visual apparatus. They were, 
and this is an important distinction, perceived within the structure of 
an intact intelligence and personality. Though language lacks a precise 
word to describe images arising under these circumstances, the term 
hallucination has been used out of deference to custom. The point 
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was discussed that unfortunately the term hallucination is also used to 
describe visual images arising under totally different circumstances as 
well as to describe images of a different order, which analysis shows to 
be illusory. 

The mechanism by which hallucinations are produced in consequence 
of peripheral lesions of the neuro-optic apparatus is exactly comparable 
to that operating in the production of dysesthesias in the general sensory 
sphere. The often complicated dysesthesias may appear in association 
with lesions of the sensory system at every physiologic level. In a 
general way, all sensory systems show a physiologic unity and all 
sensory perceptions a psychologic unity. 

The conclusions reached by the study of the cases in the literature and 
by the analysis of the cases here reported are: 1. Visual hallucinations 
in themselves have no localizing value whatever in focal diagnosis. 2. 
Visual hallucinations may be provoked by lesions at any level of the 
neuro-optic apparatus. 3. Visual hallucinations are not due to local 
cortical excitability but are psychologic phenomena, involving the total 
integrative activities of the mind. 4. The complexity of the images 
depends on psychologic and constitutional factors and not on cortical 
psychic organization. 5. There is no constant relation between the 
portion of the field into which the hallucinations are projected and the 
objectively blind areas. 














News and Notes 
Epitep By W. L. BENEDICT 


SOCIETY NEWS 


The American Academy of Ophthalmology and Otolaryngology. 
—Dr. Frank R. Spencer, of Boulder, Colo., was chosen president-elect of 
the American Academy of Ophthalmology and Otolaryngology at the 
annual session held in Chicago on October 11. He will succeed Dr. Frank 
I. Brawley, of Chicago, when the latter becomes president of the academy 
on January 1. Dr. Spencer is a graduate of the University of Michigan 
Medical School and has been a member of the faculty of the University 
of Colorado School of Medicine since 1905. 

The academy decided to act as sponsor for a proposed Pan American 
Congress of Ophthalmology and Otolaryngology. South American phy- 
sicians attending the meeting in Chicago will arrange for the attendance 
of delegates from their respective countries to such a congress to be held 
in connection with the next meeting of the academy. It is understood 
that invitations to each of the countries concerned will have the sanction 
of the Department of State and will be forwarded through diplomatic 
channels. 

Other officers elected were Drs. Arthur W. Proetz, St. Louis, first 
vice president ; Joseph F. Duane, Peoria, IIl., second vice president, and 
Charles T. Porter, Boston, third vice president ; Secord H. Large, Cleve- 
land, comptroller, and William P. Wherry, Omaha, executive secretary, 
reelected. Dr. Erling W. Hansen, Minneapolis, was elected secretary for 
public relations, succeeding Dr. Ralph A. Fenton, Portland, Ore., who 
resigned. The following secretaries were reelected: Drs. William L. 
Benedict, Rochester, Minn., for ophthalmology ; John L. Myers, Kansas 
City, Mo., for otolaryngology ; Dean M. Lierle, Iowa City, for instruction 
in otolaryngology, and Albert D. Ruedemann, Cleveland, for instruction 
in ophthalmology. Dr. Albert C. Snell, Rochester, N. Y., was elected a 
member of the academy’s governing council, and Dr. Frederick C. Cordes, 
San Francisco, to represent the academy on the American Board of 
Ophthalmology. 

The academy continued the following appropriations for research: 
Dr. Olof Larsell, University of Oregon Medical School, Portland, $400 
for research on development of the internal ear; Dr. M. H. Lurie, 
Harvard Medical School, Boston, $400 for research on the balancing 
apparatus of the ear, and for the Army Medical Museum at Washington, 
D. C., $1,500 for maintaining collections of pathologic specimens in 
diseases of the eye, ear, nose and throat. An appropriation of $1,500 was 
also made for the establishment under the supervision of the academy 
of reading courses for young physicians serving as residents in hospitals 
who are preparing for specialization in diseases of the eye, ear, nose and 
throat. A grant of $400 was made to Dr. Spencer for research on the 
action of drugs on tubercle bacilli in the nose and throat. The com- 
mittee on physiologic optics received $50 and the committee on orthoptics 


The 1940 meeting will be held in Cleveland, October 6 to 11, with 
headquarters in the Hotel Cleveland. 


Association for Research in Ophthalmology.—The trustees of the 
Association for Research in Ophthalmology announce that at the 
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1940 meeting a cash prize of $100 will be offered for the paper which 
in their judgment shows most originality and exemplifies best the spirit 
of research in ophthalmology. 


GENERAL NEWS 


Residency in Ophthalmology, St. Luke’s Hospital, New York.— 
St. Luke’s Hospital, New York, announces an eighteen month residency 
in ophthalmology and the discontinuance of its former combined resi- 
dency in ophthalmology and otolaryngology. The service will com- 
mence on January 1, annually. For the first six months the appointee 
will be enabled, through the hospital’s affiliation, to take the full time 
course of instruction in basic sciences and principles of ophthalmology 
given at the Graduate School of the College of Physicians and 
Surgeons of Columbia University. During the entire residency of 
eighteen months, accommodation will be provided in the hospital. A 
small monetary allowance will be paid during the clinical portion of 
the service. 

On the termination of the hospital service, the graduating resident 
will be assisted in securing a clinical appointment to complete the 
requirements for the American Board of Ophthalmology. 

This residency offers an active ward, clinic and private ophthal- 
mologic service, with the reciprocal consulting facilities in all depart- 
ments of medicine which only a large general hospital can provide. 

PERSONAL 

Prof. Anton Elschnig (1863-1939).—Prof. Anton Elschnig died in 
Vienna, on Nov. 13, 1939, following an automobile accident. Professor 
Elschnig was 76 years old. He retired to Marienbad, Czechoslovakia, 
from the German University in Prague in 1934. 

A special article written by Dr. Bernard Samuels in commemora- 


tion of Professor Elschnig’s seventieth birthday appeared in the July 
1933 issue of the ArcHiIvEs, page 110. 


Dr. Robert Blue (1876-1939).—Dr. Robert Blue, assistant professor 
of ophthalmology at Northwestern University and attending ophthal- 
mologist at the Wesley Memorial Hospital in Chicago, died suddenly 
on Dec. 8, 1939, of cardiac failure. 
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Notices 


Cumulated Index of the Archives of Ophthalmology.—Requests 
have been received for a ten year index of the ARCHIVES OF OPHTHAL- 
MOLGY. Before serious consideration is given to the production of 
a cumulated index, it is desirable to know whether the demand for 
it would be sufficient to warrant its sale at not to exceed $5 a copy; 
that is, whether one thousand copies could be sold. It will be appre- 
ciated if those who are interested in such an index will fill out and send 
the form which appears below to the Managing Editor at the publication 
office, 535 North Dearborn Street, Chicago. 


I SHOULD BE WILLING TO SUBSCRIBE TO A CUMU- 
LATED INDEX OF THE ARCHIVES OF OPHTHALMOLOGY 
AT $5.00. 
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Abstracts from Current Literature 


Epitep By Dr. WILLIAM ZENTMAYER 


Anatomy and Embryology 


Histotocic APPEARANCE OF THE CHORIOCAPILLARY LAYER OF THE 
Cuoroiw. A. Hupero, Ann. d’ocul. 176: 186 (March) 1939. 


The author expresses the opinion that the capillary layer of the chorio- 
capillaris is as much a histologic unit as the free lamina, as may be 
proved by detachment. This is interesting, because certain authors have 
written opposing the division of the choroid into five layers. How- 
ever, from a study of his photomicrographs and of sections from which 
they were made, the author concludes that as regards the close detail it 
is necessary to side with the opinion of Wolfrum, and that the opinion of 
Venneman cannot be retained. The dimensions are those which Wolfrum 
gave for the capillaries of the posterior pole; the walls are formed of 
endothelial cells, and the surrounding interlacing fibers are not adherent. 
On the contrary, Wolfrum’s opinion that the nuclei are situated on the 
external surface of the capillary is not acceptable to the author, for he 
observed them occupying the sides and not the scleral surface of the 


capillaries. S. H. McKee. 
Biochemistry 


THE Catcium CONTENT OF THE AQUEOUS, LENS AND BLoop IN 
RasBits AFTER THE ADMINISTRATION OF PARATHYROID EXTRACT. 
A. Taierco, Ann. di ottal. e clin. ocul. 66: 925 (Dec.) 1938. 


The author removed one eye from each of a series of rabbits, at 
the same time withdrawing blood from the vein in the ear. The calcium 
content of this material was determined, after which parathyroid extract 
was given for twenty to ninety days, when the other eye and a second 
sample of blood were removed for similar determinations. The dose 
of parathyroid extract employed was 10 to 20 Collip units daily. Eleven 
animals were studied. An increase in calcium was constantly present in 
the blood and aqueous after the administration of the parathyroid 
extract, but no change in that of the lens was noted. This seems to 
indicate that an increase of calcium in the blood and aqueous produces 
a decreased permeability of the lens capsule for calcium. The reverse 
process has been shown to occur after parathyroidectomy, when a 
decrease in the calcium of blood and aqueous accompanied by increased 
permeability of the lens capsule, as indicated by the accumulation of 
calcium in the lens, was noted. S. R. Grrrorp. 
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Color Sense 


“SIMPLE UNCOMPLICATED” ForRM OF CONGENITAL TOTAL COLOR 
BLINDNESS: Report oF A ‘CASE. E. HeErnsius, Klin. Monatsbl. f. 
Augenh. 101: 489 (Oct.) 1938. 


A number of authors distinguish between “complicated” and “simple 
uncomplicated” congenital color blindness. The complicated form, pre- 
senting central amblyopia, photophobia, nystagmus and frequently 
changes in the macula, appears to be the most frequent. Heinsius 
reports the case of a youth aged 18 who had the simple uncomplicated 
form of congenital total color blindness unaccompanied by any other 
symptoms; his vision was perfect. The author concludes that this 
form is apparently rare and that its origin is probably not to be found 
in the retina but in a higher sensory center. Observation of the mode 
of heredity may furnish explanatory data. K. L. Srott. 


Conjunctiva 


TRUE AND FALSE PAPILLARY CONJUNCTIVITIS. E. Cornet, Ann. d’ocul. 
176: 100 (Feb.) 1939. 


The association of papilloma with trachoma was first recorded by 
May in 1895 and later by Cuénod in 1907; afterward it was recorded by 
Meyerhof and by numerous oculists. The author states that he has had 
an opportunity to demonstrate this association on numerous occasions. 
The conjunctivitis is of true papillary type, there being no question of 
its being false. Cuénod and Nataf believe that conjunctivitis with small 
disseminated follicles (Pavia and Dusseldorp), granular syphilitic con- 
junctivitis (Goldzieher and Sattler) and postmicrobian hyperplastic 
conjunctivitis all come under the classification gonorrheal conjunctivitis ; 
the hypertrophic metablennorrheic conjunctivitis of Pascheff may belong 
to the pseudofollicular class. Cornet does not believe that these pseudo- 
follicular formations are real papillomas. 

It is certain that the first type constitutes real papillary, or true, 
conjunctivitis, and the second type, pseudopapillary, or false, conjunc- 
tivitis. The first type is divided into three subtypes: (1) papillary 
conjunctivitis, called spring catarrh; (2) syphilitic papillary conjunc- 
tivitis, and (3) secondary papillary conjunctivitis. 

The second type is divided into two forms: (1) infiltrated pseudo- 
papillary trachoma and (2) granulopseudopapillary trachoma. 


S. H. McKee. 


StEAM DOUCHE IN THE TREATMENT OF GONORRHEAL OPHTHALMIA. 
L. G. STEIGELMANN, Klin. Monatsbl. f. Augenh. 101: 572 (Oct.) 
1938. 


Injections of milk and gonococcus vaccine may not show a result 
before three to four days in cases of gonorrheal conjunctivitis. To 
prevent sloughing of the cornea during these days, a douche is used 
which ejects steam at a temperature of 42 C. at a distance of from 10 to 
15cm. It is an apparatus consisting of a kind of thermos bottle connected 
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with an atomizer. The steam is sprayed on the everted lids after the 
conjunctival sac is cleansed and epinephrine hydrochloride is instilled. 
The author observed prompt disappearance of the swelling and decrease 
of the discharge within two to three days. Analgesic and sedative 
preparations are added to the steam-forming solution. 


K. L. Stott. 
Congenital Anomalies 


A DESCRIPTION OF A MONSTER: D1prosopus TETROPHTHALMUS. 
I. Bropsxy, Brit. J. Ophth. 23: 250 (April) 1939. 


To the ophthalmologist the features of particular interest pertaining 
to the monstrosity described here concern the eyes. Three bulgings above 
two noses contained eyes. The eyes and the palpebral margins of the 
lateral eyes appeared normal, notwithstanding an epicanthal fold of 
the inner angle. Inspection of the central bulge removed the impression 
that there was a single median eye. The palpebral margins provided a 
clue, in that a cavity was present almost in the middle of the inferior lid, 
though no ridges or depressions marked the conjunctival surface. Eccen- 
trically placed and slightly to the left of the midline was an iris, approxi- 
mately equal in size to the lateral irides. Retraction of the eyelids 
revealed another iris in the upper right quadrant. The corneas over 
these two irides were continuous, the corneasclerotic junctions taking 
the form of an hourglass. An illustration shows this well and, in addi- 
tion, reveals strabismus, the axes of the eyes making an angle of 20 
degrees in front. 

A block containing the eyes exhibited maximum peripheral fusion 
at the corneal area. In a sagittal plane a moderately deep annular 
groove extended around the junction of the eyes and became flattened 
near the cornea. A common lateral rectus muscle served both eyes, 
although it was attached principally to the smaller eye, which incidentally 
received the larger of the two optic nerves. More than half of the 
cornea of the smaller eye was buried in the fusion, whereas the limbus of 
the larger eye was just covered. 

Transition from sclera to cornea was clearly defined in the larger 
eye, being demarcated by large vessels. When the sclera was traced 
back it was found to become thin and compact at the junction of the 
two eyes. The large vessels at the junction probably indicated the 
anterior limit of the common sclera; over the front of this the cornea 
was continuous. Bowman’s membrane extended from the extremity of 
one cornea to the outer edge of the other cornea and crossed the point 
of junction, where it was less well defined. In the smaller eye, deep to 
Bowman’s membranes, were vessels which did not extend as far as the 
junction of the two corneas. The substantia propria of the smaller eye 
lost its lamination at the point where the two corneas were incompletely 
separated. Descemet’s membrane and the endothelium of the smaller 
eye appeared to end abruptly at the junction of the substantia propria and 
the sclera. From this point to the angle the anterior chamber was lined 
by a thin membrane. Posteriorly, the common sclera separated into two 
parts corresponding to each eye. The vessels of the choroidal coats were 
large and full, but there was no abnormality of the retina. A wide gap 
intervened between the two optic nerves. 


The article is illustrated. W. ZENTMAYER. 
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Cornea and Sclera 


Epmp—EMIC KERATOCONJUNCTIVITIS OF UNKNOWN ETIoLocy. RK. 
ScHNEIDER, Klin. Monatsbl. f. Augenh. 102: 425 (March) 1939. 


Schneider reported on a peculiar type of keratoconjunctivitis which 
he observed in Munich at the meeting of the Bavarian Ophthalmologic 
Society at Nuremberg on Dec. 4, 1938. At that time he had been suffering 
from the disease for two weeks. He had noticed an increasing number 
of cases since August 1938 and had described his observations at the 
meeting of the Ophthalmologic Society of Munich on Oct. 7, 1938. 
Oculists and members of their families helped to swell the frequency 
of this disease since that time, until a decrease was noted about the 
time of the present report. 


In this report Schneider compares the disease with the conjunctivitis 
resulting from chemical substances, gases or irradiation. In the cases 
observed symptoms such as hyperemia of the conjunctiva, chemosis and 
ciliary injection were present, in addition to abrasions and infiltrations 
of the cornea. The catarrhal swelling increased coincident with the 
development of the corneal changes, which usually persisted for a 
longer time. The appearance of the corneal changes varied; however, 
the epithelial and subepithelial strata were always involved and the 
lesion frequently extended into the external lamellae of the parenchyma. 
The lids, aqueous humor, iris and vitreous were involved in some 
instances. Headache, neuralgia, malaise, parotitis and fever were occa- 
sional concomitant symptoms. Only adults were afflicted. Preceding 
injuries of the cornea and conjunctiva were rarely noted. The usual 
methods of dyeing and culturing failed to prove the bacterial origin. 
The causation remained unknown. 


Treatment was effective in regard to the symptoms but was ineffec- 
tive in regard to the course of the disease. The usual duration of the 
condition was one to two weeks. Recurrences, however, developed, 
notwithstanding continued treatment, and led to what threatened to 
become permanent visual lesions. Proof is thus furnished of the com- 
parative severity of this disease. K. L. Srozt. 





EpipeMic SUPERFICIAL KERATITIS. ScuHuLtTze, Klin. Monatsbl. f. 
Augenh, 102: 425 (March) 1939. 


Schultze, of Nuremberg, reports on the disease described by Schneider 
in the preceding abstract. Schultze calls the condition keratitis super- 
ficialis epidemica. He mentions the regular involvement of the pre- 
auricular gland and the predominant appearance of the corneal changes 
in the pupillary area. 


In some of the cases cited by him maculae corneae reduced the vision 
to 0.3 of the normal. Simultaneous occurrence of epidemic kerato- 
conjunctivitis was reported, furthermore, by oculists in Augsburg and 
Erlangen in Bavaria, and in Diisseldorf in Prussia. - . teeiee 
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CHANGES IN REFRACTION OF THE CORNEA AFTER REMOVAL OF 
PTERYGIUM. S. DuptnorrF and L. TsEPENIUK, Vestnik oftal. 13: 
100, 1938. 


Dudinoff previously examined 500 patients with pterygiums. He 
worked out a clinical classification and observed that a hypermetropic 
astigmatism develops because of flattening of the cornea in the horizontal 
meridian. In this study the authors show that the improvement of 
vision after the operation is due not only to the removal of the mechan- 
ical obstacle but to the change of refraction. 

Fifty-two eyes were examined with the ophthalmometer before and 
after the operation. The astigmatism was lowered or disappeared com- 
pletely after the operation in all cases. The authors believe that this 
occurred chiefly because of the increase of the refractive power of the 
cornea in the horizontal meridian and also because of the weakening of 


the refraction in the vertical meridian. O. SITCHEVSKA 


Experimental Pathology 
























KERATOCONUS EXPERIMENTALLY PRODUCED IN THE RAT BY VITAMIN A 
DeFicieNcy. J. R. Mutcu and M. B. RicHarps, Brit. J. Ophth. 
23: 381 (June) 1939. 


Thirty rats were used for the experimental production of keratoconus 
with a vitamin A free diet. Xerophthalmia developed in all in some 
degree. Because of complications, a number of the animals were useless 
for the purpose of the experiment. Keratoconus developed in 12 of 
the remainder. The ectasiae produced without exception were in the 
form of central cones. All the rats had acute xerophthalmia, but even 
in human beings this condition is noninflammatory. The majority had 
an anterior synechia, and it is thought that this might have been a factor 
in the production of the cones in those so affected. The authors do not 
suggest that keratoconus in the human being is due in every case to 
avitaminosis. 

The authors submit the following summary : 


“Keratoconus has been produced experimentally as a sequel to 
acute xerophthalmia in rats on a vitamin A-free diet. In most cases 
the cornea regained its normal contour after a few weeks dosing with 
vitamin A, corneal nebulae and myopia remaining as permanent defects.” 


The article is illustrated. W. ZENTMAYER 





BEHAVIOR OF THE WATER CONTENT OF THE LENS IN EXPERIMENTAL 
CATARACTA PARATHYREOPRIVA. A, DE CrECCHIO, Ann. di ottal. e 
clin. ocul. 67: 59 (Jan.) 1939. 


One eye of each of a series of 12 rabbits was enucleated before para- 
thyroidectomy, and the other was enucleated at intervals of eight to forty- 
one days after this procedure. The second eye was observed with the 
slit lamp at weekly intervals before enucleation. The lenses were removed 
in the capsule, weighed, dried to constant weight and weighed again. 
In all except 1 animal, which was moribund on the eighth day, opacities 
developed, chiefly along the posterior suture lines. All showed an 
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increase in water content of the second eye, which averaged 14.30 per 
cent. With reference to the theory of Foerster, who grouped ions as 
positive and negative in a biologic sense as distinct from the physical 
sense, the author believes that a change in the equilibrium of the water- 
mineral exchange in the lens may produce a fall in the oxidation-reduc- 
tion potential of the lens which would result in cataract. 


S. R. G1IFrorp. 


CHANGES IN THE RETINA AFTER EXPERIMENTAL GASTRECTOMY ON 
Docs. J. JENsEN, Acta ophth. 16: 649, 1938. 


Fifteen dogs after resection of the stomach presented a peculiar 
clinical condition much resembling pellagra in human beings. They 
became anemic and showed loss of hair, pigmentation of the skin, dis- 
turbance of gait and stunted growth. Histologically, severe degenera- 
tion of the whole central nervous system was observed. The author 
examined the eyes of these animals and found degenerative changes of 
the third neuron of the optic pathway. The ganglion cells in the retina 
showed disturbed granulation and vacuole formation, while the optic 
nerves showed demyelination and glial proliferation. 

The cause of these changes has not been elucidated but may be due 
to a lack of resorption of certain substances (probably vitamins) nec- 
essary to thenervous system. O. P. Pearins. 


General Diseases 


IRITIS AND Optic NEURITIS IN THE COURSE OF A SPIROCHETAL HEM- 
ORRHAGIC IcTErRUS. J. BoLLAck and A. AURENCHE, Bull. Soc. 
d’opht. de Paris 50: 580 (Dec.) 1938. 


In the case reported the patient’s initial symptoms were loss of vision 
with pain and redness of the eye. Both eyes on inspection revealed 
similar conditions. The pupils were irregular and adherent to the lens 
by synechiae. The anterior surface of the lens, viewed with the slit lamp, 
showed deposits of pigment. Cells were found in the anterior chamber. 
The ocular tension was normal. Floaters were in evidence in the 
vitreous. The papillae were hyperemic, with edematous borders. There 
was a concentric contraction of the visual fields. The visual acuity was 
2/10 for each eye. Subsequently jaundice, anemia and itching devel- 
oped. Examination of the serum was positive for syphilis. Under 
therapy, the ocular condition responded rapidly. The outstanding fea- 
tures of the case were the obvious diagnosis, the ocular complications 
and their rapid response to therapy. L. L. MAYER. 


Glaucoma 


GLAUCOMA AND Hypertension. A. Macitot, Docum. ophth. 1: 411, 
1938. 


The literature on the relation of hypertension to glaucoma is reviewed. 
The important distinction between glaucoma with hypertension and 
hypertension without glaucoma is carefully established. The effect of 
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hypertension on the ocular tissues, vision, light sense, the visual field, 
atrophy of the optic nerve and the fluid exchange in the eye is dis- 
cussed. After scanning the literature, the author voices the opinion that 
the intraocular fluids are not derived from a single source but are 
produced by all the tissues of the eye and that glaucoma is an expression 
of an alteration in the permeability of the capillary system of the entire 
eye. The causal pathologic changes are therefore not limited to the 
region of the iridocorneal angle. Atrophy of the optic nerve is con- 
sidered the result of an ischemia which produces a lacunar degeneration 
similar to the type seen in cerebral softening. Even normal tension may 
produce cupping in such a nerve head. The author concludes that the 
medical and surgical therapeutic measures which have withstood the 
test of time must be considered as acting not only on the hypertension 
but on the permeability of the capillaries, either directly or through the 
neural mechanism which controls the intraocular tension. 


The bibliography is extensive. E. G. SMITH. 


IRIDECTOMY AB EXTERNO IN GLAUCOMA. Z. FRANK-KAMENETZKY, 
Vestnik oftal. 13: 648, 1938. 


The various forms of glaucoma and the proper operative procedures 
for each are discussed by Frank-Kamenetzky. He performs filtering 
operations on glaucomatous patients with deep anterior chambers and 
iridectomy ab externo on those with shallow anterior chambers (Roeder’s 
classification of glaucoma). During the two years preceding this report 
iridectomy ab externo was done on 61 eyes after Elschnig’s technic. The 
tension was increased in all cases, and it was reduced to normal after 
the operation in all but 1 case. The majority of the patients suffered 
from acute and chronic inflammatory glaucoma. The advantages of this 
operation are numerous: Since no instrument enters the anterior 
chamber (the iris as a rule prolapses in the wound and is cut off at the 
base), there is no danger of injuring the lens. The aqueous escapes 
slowly, so that there is no sudden change of intraocular pressure and 
spontaneous rupture of the capsule. The technic is simple and is 
described. Prolapse of the vitreous is a rare complication in this opera- 
tion. It occurred only in 1 patient with a tension of 80 mg. of mercury. 


O. SITCHEVSKA. 
Injuries 


TREATMENT OF LIME IN THE Eye. G. C. Petuer, Brit. M. J. 1: 668 
(April 1) 1939. 


The author emphasizes the importance of removing all large particles 
of lime from the eye as early as possible. This can be best done with a 
camel-hair brush, which is smeared with a mixture of equal parts of 
liquid petrolatum and petrolatum. The value of free and prolonged 
irrigation has always been recognized. A little liquid petrolatum is put 
in the eye, which is then covered with a pad. 

In speaking of the nature of the injury caused by lime, the author 
states that the reaction of lime with water may cause a rise of tempera- 
ture to 300 C., which suggests that the local production of heat is 
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responsible, at least in part, for the damage done by particles of lime in 
the eye. At the same time, with the use of a Gradenigo thermometer it 
has been shown that the temperature of the conjunctival sac has not been 
raised. 

The author then discusses solvents which are at present in use and 
the solubility of lime in neutral salt solution. He is encouraged with the 
effect of the 4 per cent solution of ammonium chloride. This causes less 
irritation than the usual solution of boric acid. The addition of an 
analgesic to the irrigating fluid is helpful; in anesthetizing the eye a 
neutral anesthetic is less painful than cocaine hydrochloride or butyn, 
which are acid in solution. 


The author comes to the following conclusions : 


“The power of various neutral solutions to dissolve lime has been 
calculated by a series of experiments. It is shown that ammonium 
chloride is more effective than any solutions which have hitherto been 
generally employed. This solution in 4 per cent strength has been tried 
out on a series of cases with considerable success. It is no more painful 
to the eye than other irrigating fluids. The preliminary application of 
an analgesic solution and the removal of large particles by means of a 
camel-hair brush dipped in a mixture of vaselin and paraffin should 
also form part of the first-aid treatment.” ARNotp KNAPP. 


Lens 


RADIATION Cataract. <A. TA.ierco, Ann. di ottal. e clin. ocul. 67: 
104 (Feb.) 1939. 


The literature concerning the pathogenesis of radiation cataract is 
reviewed. The author has attempted to learn whether chemical or physi- 
ochemical changes in the lens or aqueous humor are present which would 
throw light on the pathogenesis of this form of cataract. One eye of 
each of a series of rabbits was irradiated after atropinization, the rays 
falling perpendicularly to the plane of the iris through a lead plate 
which exposed only the cornea and the neighboring sclera. After two 
to five skin doses, either singly or in fractional exposures, all the animals 
showed opacities of the lens after from thirty-eight to one hundred and 
ten days, the opacities appearing sooner with the larger doses. The 
changes affected primarily the posterior cortex along the suture lines. 
An increase in weight of the irradiated lenses was observed varying 
from 4 to 8 per cent. There was a slight but constant shift of px in 
the aqueous toward the alkaline side and a slight but definite increase in 
the calcium of the lens. Analysis of the respiration of decapsulated lenses 
was carried out by Warburg’s method. This showed a decrease in gly- 
colysis in the irradiated lens but no change in oxygen consumption. All 
of these changes showed a direct relation to the degree of change in the 
lens. The change in py of the aqueous is attributed to the effect of 
roentgen rays on the vessels of the eye. The increase in calcium may 
result from an increase in permeability of the lens capsule. The lowering 
of glycolysis in the lens appeared only at the time when the opacities of 
the lens appeared and did not precede it. Hence it is probably a result 
of direct damage by the roentgen rays to lens epithelium, which generates 
new fibers, which effect is also, in all probability, responsible for the 
opacities of the lens. S. R. Grerom. 
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BEHAVIOR OF SODIUM CHLORIDE IN THE AQUEOUS HUMOR AND IN 
THE BLoop IN RESPECT TO PARATHYROIDECTOMY CATARACTS. 


F. Nastri, Rassegna ital. d’ottal. 6: 19 (Jan.-Feb.) 1937. 


The author studied the behavior of sodium chloride in the aqueous 
humor and in the blood of animals after parathyroidectomy in respect 
to the lenticular changes which are often seen in these cases. The 
results showed that the sodium chloride did not vary in the aqueous 


or in the blood before or after the operation. A. Prnssa. 





Neurology 


Tue TENTORIAL PreEssuRE Cone. G. JEFFERSON, Arch. Neurol. & 
Psychiat. 40: 857 (Nov.) 1938. 


This article should be interesting to ophthalmologists in that it points 
out how increased intracranial pressure can force the midbrain down into 
the hiatus tentorii against the free edges of the tentorium, producing 
signs referable to the midbrain, including fixed and anisocoric pupils, 
which are not referable to the site of the original lesion. In addition, 
many cases of hemianopia can be explained only by pressure on the optic 
tracts of an enlarged temporal lobe against the tentorium. 


R. IRVINE. 


CEREBRAL ANGIOMA ARTERIALE. H. H. HYLaAnp and R. P. DovuG.tas, 
Arch. Neurol. & Psychiat. 40: 1220 (Dec.) 1938. 


In the case reported a vascular tumor encroached on the right optic 
radiation, producing a hemianopic quadrantic field defect. Periodic 
right-sided migrainous headaches had been present for many years. 
They were preceded by visual spots, and strong light or prolonged visual 
stimulation precipitated the attacks. Profuse lacrimation of the right 
eye frequently accompanied the headaches. An audible bruit increased 
after such stimulation, and the authors infer that use of the eyes increased 
the flow of blood in the tumor, leading to distortion and compression of 
the vessels, thereby causing the symptoms. In the general discussion 
of this type of tumor the reference to the occasional association of con- 
genital abnormalities, such as buphthalmos, heterochromia iridis, colo- 
boma of the optic nerve or high refractive error, should be interesting 


to the ophthalmologist. R. IRVINE. 





OcuLar DISTURBANCES IN LITTLE’s Disease. H. Bécusé, M. Brissot 
and J. MAILLEFER, Bull. Soc. d’opht. de Paris 50:602 (Dec.) 1938. 


Reports are found in the literature of involvement of the ocular 
musculature in from 30 to 44 per cent of cases of Little’s disease. The 
authors report on the examination of 27 infants. Ten had normal eyes, 
5 had myopia, 7 had nystagmus, 8 had convergent strabismus and 2 had 
divergent strabismus. Two patients had bilateral atrophy of the optic 
nerve. A discoloration of the papilla was found in 22 per cent. In 
agreement with other reports, 37 per cent had strabismus. Fournier 
considered the ocular defects as stigmas of hereditary syphilis. The 
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authors ascribe a more important role in the genesis of this syndrome 
to difficult labor followed by asphyxia, to tuberculosis, epilepsy, vesanic 
heredity by consanguinity and finally to diseases which develop during 
the first year of life. 


A bibliography accompanies the article. L. L. MAYER. 


TRAUMATIC BITEMPORAL HEMIANOPIA (SAGITTAL TEARING OF THE 
Optic CuH1Asm). OSsTERBERG, Acta ophth. 16: 466, 1938. 


The author states that about 30 cases of bitemporal hemianopia fol- 
lowing cranial injury have been reported in the literature. Gross rupture 
of the crossing fibers in the chiasm has been found in only 2 cases. 
Moreover, this type of lesion is not an incidental finding at the many 
postmortem examinations conducted on persons who have died as a 
result of injuries of this type. The author has tried the experiment of 
stretching a number of optic chiasms by means of two Prince forceps, 
varying the force and suddenness of the pull. Photomicrographs of the 
chiasms are shown ; the important finding is multiple microscopic lacera- 
tions occurring in the middle part of certain of the specimens which 
show no macroscopic lesion. Osterberg believes this same type of lesion 
occurs when the anterior contents of the skull undergo sudden and 
violent lateral expansion. 

O. P. PERKINS. 


Operations 


RESULTS OF RECONSTRUCTION OF THE EYELIDS AFTER REMOVAL OF 
Tumors oR AFTER SEVERE TRAUMA. A. NIcoLaTo, Ann. di ottal. 
e clin. ocul. 67: 81 (Feb.) 1939. 


Plastic surgical procedures for the eyelids are discussed in an article 
illustrated by forty-six photographs of patients. The author prefers to 
use sliding flaps whenever possible, since with flaps obtained by torsion or 
with pedunculated flaps the motility of the lids is usually unsatisfactory. 
Defects of one half or even two thirds of the lower lid can be repaired 
by sliding flaps, while for the upper lid such flaps are not satisfactory 
when more than one third of the lid must be sacrificed. When the tarsus 
is destroyed sliding flaps are not usually satisfactory, and pedunculated 
flaps must often be employed. Every effort is made to save the con- 
junctiva, as when it is preserved the tendency to shrinkage of the flaps 
is minimal. Blepharoplasty maintained for several months after opera- 
tion is usually of advantage. By the use of double sliding flaps from 
above and below, according to the method of Imre and Blaskovics, large 
defects may be covered which would otherwise require pedunculated 
flaps. The method of Dieffenbach was employed in 15 cases, that of 
Knapp is 16 and that of Imre and Blaskovics in 9. A flap obtained by 
torsion was employed in 8 cases. In 3 cases the use of a tube flap 
from the neck, according to the method of Gillies, was necessary because 
of extensive destruction. In 1 case a free implant of skin and cartilage 
from the auricle was employed, with a good result. Definite indications 
for each of these methods exist in individual cases. SD Gissen 
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Orbit, Eyeball and Accessory Sinuses 


BILATERAL ACCOMMODATION PARALYSIS AND UNILATERAL SCOTOMA 
IN SPHENOIDAL-S1Nus Disease. N. B. Ettis, Am. J. Ophth. 
21: 1365 (Dec.) 1938. 


Ellis reports the case of a 20 year old youth in whom bilateral 
paralysis of accommodation developed, followed by a unilateral retro- 
bulbar neuritis, which cleared up miraculously after an operation on 
the sphenoid sinus. The literature is reviewed, and the following suin- 
mary is given: 

“1. This case presents the unusual combination of two ocular symp- 
toms: right retrobulbar neuritis and bilateral accommodation paralysis, 
with X-ray diagnosis of right sphenoiditis in an anomalous sphenoid. 

“2. Multiple sclerosis and encephalitis were ruled out as etiological 
tactors. 


3. There was absence of rhinological evidence of sinus disease. 


“4. The importance of free opening and exploration of the sinuses 
in visual disturbance is stressed.” W. S. Resse. 


Physiology 


DETERMINATION OF THE THRESHOLD SENSIBILITY OF THE RETINA. 
A. CHEVALLIER and H. Roux, Compt. rend. Soc. de biol. 130: 
1279, 1939. 


In the adaptometer previously described by the authors the illumi- 
nation consists of a definite hue of spectral blue. After thirty minutes 
of dark adaptation, the diaphragm is widened until the subject just 
perceives the sensation of light, and the diameter of the diaphragm at 
this point is taken as the index of the person’s light threshold. The 
results are constant. One normal person measured eleven times in 
different days maintained a threshold of 3.8 mm. and another, 6.3 mm. 
The measurement in a case of night blindness was constant at 52 mm. 


J. E. LeBENsoHN. 


INFLUENCE OF DARK ADAPTATION ON THE CRITICAL FREQUENCY OF 
FLICKERING OF MONOCHROMATIC LIGHT. S. KRAvKov, Vestnik 
oftal. 13: 72, 1938. 


The purpose of the experiment reported here was to establish the 
change of the critical frequency of flickering in the course of dark 
adaptation for monochromatic irritants of various wavelengths. The 
method of the experiment is described, and several drawings and dia- 
grams illustrate the article, which lends itself to abstracting with 
difficulty. 

The following conclusions are drawn: 

1. The frequency of flickering is decreased during the course of 
dark adaptation. 

2. The initial critical frequency at the beginning of dark adaptation 
is decreased chiefly by blue irritants and less by orange and red, and it 
hardly changes on stimulation with green. 
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3. Comparison of the curve of the relative lowering of the critical 
frequency of flickering for various monochromatic irritants with curves 
of the three basic irritants of the eye shows that the blue-sensitive 
apparatus of the eye gives the highest decrease of the critical frequency, 
while little change is produced by its green-sensitive apparatus. 


4. The experiment on protanopes shows a considerable lowering of 
the critical frequency by blue irritants, while it remains on the same level 
for all other rays of the spectrum; this fact indicates that the green- 
sensitive and red-sensitive apparatus of the protanope’s eye is not differ- 
entiated. 


5. It is possible that at the basis of the lowering of the critical fre- 


quency of flickering lies the lowering of the differential sensitivity of the 


eye which is connected with the nerve centers above. 
O. SITCHEVSKA. 


Retina and Optic Nerve 


THe RetTINAL CrrcuLaTion. P. BatLiiart, Docum. ophth. 1: 16], 
1938. 


A comprehensive review of the literature on the functional aspects 
of the retinal circulation is undertaken. The first part of the article deals 
with anatomic considerations, nerve control, effects of drugs, measure- 
ments of pressure, pressure equilibrium and modifying factors as related 
to the retinal circulation. The second part deals with the effects of 
pathologic changes on the retinal circulation. The mechanism and 


causation of edema and hemorrhages in various diseases and intoxica- 
tions are outlined. There is an extensive bibliography. The pathologic 


changes are not touched on. E. G. Smit 


MosiLE EmBpotus BETWEEN Two BIFURCATIONS OF THE ARTERIES. 
BAILLIART, KALT and O. DE SAINT-MartTIN, Bull. Soc. d’opht. de 
Paris 50: 576 (Dec.) 1938. 


A man aged 66 had sudden and complete blindness of the right eye. 
General physical examination revealed only headache, dizziness, polyuria 
and moderate hypertension. The fundus of the right eye gave the classic 
picture of thrombosis of the central vein. The left eye showed marked 
arteriosclerosis. The superior temporal artery above its first bifurca- 
tion was dilated, resembling a small aneurysm. When pressure was 
applied to the globe in taking a dynamometer reading the dilatation was 
obliterated, the artery to the next bifurcation paled and on release of 
pressure the original condition returned. By regulating the pressure it 
was demonstrated that a small embolus migrated from the dilated first 
bifurcation down to the second bifurcation and subsequently returned 
to its former position. t+ Wen 


JUXTAPAPILLARY RETINOCHOROIDITIS WITH NARROWING OF THE 
ViIsUAL FIELD IN THE SUPERIOR Sector. J. BoLtack and 
A. Woz, Bull. Soc. d’opht. de Paris 50: 586 (Dec.) 1938. 


It is not unusual in Jensen’s disease to locate a scotoma in direct 
relation to the lesion near the nerve head. The authors found a loss in 
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almost the entire superior half, except for a small temporal sector. A 
photograph of the lesion in the fundus and the visual field loss is included 
in the article. 

The patient, a woman of 27 years, had noted diminution of vision for 
one year. The lesion, which was found in the left eye only, was typical 
except for the fact that it extended somewhat below the disk. The visual 
acuity was 9/10. The causation was not determined. The authors are 
inclined to believe that in spite of so little involvement and so little reac- 
tion, the fibers approaching the disk from below had been degenerated 
by the process. L. L. Maven. 


TREATMENT OF OBSTRUCTION OF THE RETINAL VESSELS BY THE 
RETROBULBAR INJECTION OF ACETYLCHOLINE FOLLOWED BY 
INTRAMUSCULAR INJECTION OF Copra VENOM. MicHavx, Bull. 
Soc. d’opht. de Paris 50: 605 (Dec.) 1938. 


Interest in the choline derivatives has increased in the past few years. 
The indication has been to accomplish vasodilatation in such conditions 
as obstruction of the vessels, intoxications, certain types of retinal hem- 
orrhages, glaucoma, circinate retinitis and ophthalmic migraine. The 
usual method has been the subcutaneous injection of acetylcholine. 
Michaux has obtained more rapid and constant results with massive 
doses of acetylcholine injected retrobulbarly. At the first injection 5 cg. 
is used unless the condition is of long standing, and then 10 cg. is used. 
If the first injection causes no relief, it may be repeated as often as three 
times during the week. In the successful cases recovery occurs within 
a few minutes after the injection. As the results have been variable, 
a drug was sought to reenforce the effects of the acetylcholine, and 
cobra venom was chosen. It is well known that an intramuscular injec- 
tion of 0.1 mg. of cobra venom lowers the pressure of the cerebrospinal 
fluid and produces a marked and durable elevation in the retinal arterial 
pressure. 

Complications due to retrobulbar injection of acetylcholine ‘may be 
numerous. Edema of the conjunctiva and lids, Horner’s syndrome, 
paralysis of the extraocular muscles and stimulation of the oculocardiac 
reflex with syncope, bradycardia, nausea and vomiting may occur. 
Seven case reports are given in detail. Michaux concludes: 


1. To obtain a rapid amelioration of obstruction of a retinal vessel 
a retrobulbar injection of from 5 to 10 cg. of acetylcholine is indicated. 

2. Cobra venom augments the action of the acetylcholine. 

3. The finding of a Horner’s syndrome after injection is favorably 
prognostic in that one may be sure the drug has acted on the terminals 
of the cervical portion of the sympathetic nervous system. 

4. The more recent the lesion, the more favorable the prognosis. 

5. Of the 7 patients treated by the combined method, 2 showed com- 
plete cure and 3 partial cure; vision of only 1/10 was recovered by the 
other 2 patients. L. L, Maven. 





ARCHIVES OF OPHTHALMOLOGY 


Trachoma 


StupiIEs ON TRACHOMA. L. pE ANpRADE, Ann. d’ocul. 176: 33 (Jan.) 
1939, 


In 1935 von Szily, at the University of Miinster, discovered the pos- 
sibility of making cultures of trachoma in the eyes of laboratory animals 
by injecting into the vitreous a few drops of human trachomatous mate- 
rial. Rabbits, chickens and guinea pigs were used. Von Szily observed 
the formation of follicles in the choroid, resembling histologically the 
follicles of trachoma. These were also found in the brain of some of 
the animals. 

The importance of this discovery was not seriously noticed by the 
trachoma workers. After von Szily, Busacca made similar reports. In 
1935 the author published an article showing that injection into the 
vitreous of substances with a chemical constituent, such as cholesterol, 
lecithin and phytine, produced in the center of the uvea lymphatic 
follicles, sometimes with giant cells. He believed this histologic reaction 
depended on the molecular structure of the substance employed. 

In some work that the author instituted, with a view to verifying the 
possibility of carrying human trachoma into the eye of the rabbit, he used 
fresh material from trachomatous granulomas and mixed this immedi- 
ately with some drops of physiologic serum. He injected this mixture 
in amounts of 0.1 to 0.2 cc. The inoculations were positive in that micro- 
scopic examination showed lymphocytic nodules in the choroid, while the 
appearance of the fibrous tissue demonstrated an essential trachomatous 
reaction. 

Trachoma as a general malady is then described, with the writer’s 
personal investigations, and the results of examination of the blood are 
presented in two tables. He concludes that it is possible to carry human 
trachoma into the eye of the rabbit. The blood picture of trachoma always 
reveals an important lymphocytosis, and the alkaline and the calcium 
reserve of trachomatous patients are normal. S. H. McKEE 


ORIGIN OF THE FOLLICULOMA AND THE FOLLICLES IN THE DENIG 
TRANSPLANT: Report or Cases. C. PAscuerr, Klin. Monatsbl. 
f. Augenh. 101: 361 (Sept.) 1938. 


Pascheff refers to his previous research which proved that trachoma 
is not an exudative process but a hyperplasia of a follicular and con- 
fluent nature. Later he proved the occurrence of these hyperplastic 
formations on the cornea, which he called folliculomas. This new term 
replaced the terms of granulations or granulomas, with reference to 
the conjunctiva, and pannus crassus, or pannus sarcomatosus of the 
cornea. Pascheff reported a number of cases, 1 of them being a case 
of beginning folliculoma in which there were some distinct germinal 
centers of follicles. These centers become confluent and degenerate at a 
later stage of trachoma. Hence the author deducts that the folliculoma 
consists of a continued formation and steady growth and confluence of 
follicles. In some cases Pascheff observed that folliculomas recurred 
in buccal mucosa transplanted into the conjunctiva after Denig’s method. 
This phenomenon cannot be explained as a result of the contagiousness 
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of trachoma. It originates, in Pascheff’s opinion, through the interven- 
tion of blood vessels, the formation of which precedes the formation of 
follicles. Follicles form around the blood vessels and where the most 
blood vessels are present, for example, in the fornix. In this connection 
the absence of adenoid téssue in the cornea is of no consequence, but the 
mere presence of blood vessels is sufficient. 

Trachoma is of a hyperplastic nature. It cannot develop without 
follicles, and the trachomatous follicle is a germinative, confluent follicle. 
It remains uncertain whether the soil or a virus is responsible for the 
formation ‘of folliculomas, the final products of this evolution. 


K. L. Stott. 


SURGICAL TREATMENT OF TRACHOMATOUS PANNUS OF THE CORNEA. 
E. Moretti, Klin. Monatsbl. f. Augenh. 101: 373 (Sept.) 1938. 


Moretti discusses the large number of surgical methods devised to 
combat trachomatous pannus of the cornea. Their results have not been 
satisfactory. He originated a new operation, called perirrhaphy, which 
he employed in 83 cases, 70 of which were cases of thick pannus of 
the cornea and 13 of which were cases of what he calls dry pannus. The 
thick pannus disappeared after twenty to forty days, according to the 
thickness, in all but 6 cases. Vision increased to normal in some of 
the author’s cases. The method consists in the insertion of a black silk 
thread about 3 mm. from the limbus which is carried around the cornea 
circularly. Thus a ring is formed in the episcleral tissue by the thread, 
the ends of which are cut 5 to 6 mm. from the knot, which is tied toward 
the temporal canthus. The favorable result of this operation is attributed 
to the hyperemia produced by the thread, which is left in position for 
from twenty to thirty days. This method may be employed safely in 
the presence of corneal ulcers, which present too much risk for the use 
of other methods. K. L. Srozz. 


Tumors 


TUMOR OF THE REGION OF THE INFERIOR CANALICULUS. P. DESVIGNES 
and P. BriGcEat, Bull. Soc. d’opht. de Paris 50: 590 (Dec.) 1938. 


The patient had an excrescence everting the orifice of the inferior 
canaliculus. The clinical aspect was one of an intracanicular adenoma, 
which in growing had evaginated the canaliculus and everted its orifice. 
Because of its rarity, the suspicion that it might be malignant was cause 
for a biopsy. Histologic examination presented a diagnosis of tuberous 
nevus. The growth was removed in toto by diathermy. ene 


PRIMARY SEBACEOUS EPITHELIOMA OF THE MEIBOMIAM GLANDS. 
R. Paces, E. Stora and J. Ducuet, Bull. d’opht. de Paris 
50: 621 (Dec.) 1938. 


In 1936 Morard presented before the Ophthalmological Society of 
Paris his remarkable study of sebaceous tumors of the lids with a useful 
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anatomicopathologic classification. The condition in the case presented 
here is of interest because of its lobulated nature and its origin from the 
acini of the glands. This tumor was noted as an increasing lump in the 
lower lid of a man 33 years of age. There was no pain or loss of func- 
tion. The only complication was the enlargement of the preauricular 
gland to the size of a pea. Photographs of the patient and the tumor 
are included in the article. After dissection, the growth recurred and 
disappeared finally after radiation therapy. Many mitotic figures were 
found in the cells partaking of the acini of the meibomiam glands. The 
preauricular gland was excised, and metastatic cells could be demon- 
strated. Clinically, such a tumor is most usually found on the upper lid. 
The malignancy of the tumor was unexpected. L. L. MAYER. 


MELANOSARCOMAS OF THE IRIs. P. SreGert, Arch. f. Ophth. 139: 
591 (Dec.) 1938. 


The author reports the clinical and pathologic observations made on 3 
cases of sarcomatosis of the iris without involvement of the rest of the 
uvea. In the first case a small sarcoma which had arisen from a nevus 
was discovered accidentally in the course of a routine pathologic examina- 
tion. In the other 2 cases the sarcomatosis was diagnosed in vivo 
and pathologically was found to have its substrate in malignant pig- 
mented tumors which grew chiefly in the plane of the iris. The observa- 
tions made on these 3 cases confirm the classic concept of the origin of 
sarcomas from benign melanomas. This mode of development is not 
always recognizable by clinical observation. One should distinguish 
between anatomic malignancy (infiltration, destructive growth and 
metastases) and clinical malignancy characterized by the development 
of secondary glaucoma and loss of visual function. A benign tumor of 
the iris in the pathologic sense may be very malignant from the point of 
view of the clinician. The growth of the tumor may be so diffuse that 
the clinical symptoms are those of secondary glaucoma, with perhaps 
slight heterochromia or irregularity of the pigmentation of the affected 
iris. In such cases one should always bear the possibility of tumor in 
mind and in case of doubt perform a diagnostic iridectomy. Sarcoma 
of the iris seems to react temporarily but not permanently to irradiation 
(roentgen rays). The tumor grows slowly and metastasizes through 
lymph channels. Spreading of the tumor through the channels of out- 
flow of the aqueous seems to be inhibited by some physicochemical 
changes which the tumor cells undergo in the aqueous. It is often 
difficult to determine with certainty from which normal tissue element of 
the iris such tumors are derived, but an origin from mesodermal elements 
is most probable. In addition to the small definitely malignant cells which 
make up the bulk of the tumor, one often finds a proliferation, not defi- 
nitely malignant, of large melanophores the origin and significance of 
which are uncertain. 


The paper is well illustrated with photographs of the microscopic 
slides and of the picture in vivo. P. C. Knonvern 





ABSTRACTS FROM CURRENT LITERATURE 


Uvea 


TREATMENT OF GLAUCOMATOUS STATES IN ANIRIDIA. JEAN-SEDAN, 
Bull. Soc. d’opht. de Paris 50: 615 (Dec.) 1938. 


Fifteen patients with aniridia have been observed in consultation 
during the past twenty years. Of these, 3 have had glaucoma. The 
association of glaucoma with aniridia is a fairly rare condition, and little 
reference has been made to it in the literature. Vannas in 1932, Scalinci 
in 1904 and Dennis in 1906 have reported on experimentally produced 
aniridia and the effectiveness of mydriatic and miotic drugs. They all 
concluded that miotics reduce the tension to a greater degree in eyes © 
with aniridia than in normal eyes. Reports of 2 cases are given in detail. 
Jean-Sedan advises a filtration operation with partial iridectomy in the 
region where a portion of the iris remains. 


A bibliography accompanies the article. L. L. Mayer. 


Therapeutics 


CONCENTRATED, FRACTIONAL ROENTGENOTHERA®Y AT CLOSE RANGE 
IN MALIGNANT TUMORS OF THE Eyetips. R. Braun, Klin. 
Monatsbl. f. Augenh. 101: 557 (Oct.) 1938. 


A synopsis on irradiation at close range after Chaoul’s method and 
on its technic is given, including references to the research of other 
authors. Braun describes his own technic, with which he treated 11 


patients suffering from carcinomas of the eyelids. All but 3 patients 
recovered. Adverse symptoms, observed by other writers, were not 
met with; a lead prothesis was applied for the protection of the healthy 
tissues. Surgical intervention may be avoided in most cases by the 
use of Chaoul’s method, which may replace the treatment with thorium 


X rods. K. L. Stott. 


TREATMENT OF THROMBOSIS IN CENTRAL VEIN OF RETINA WITH 
Heparin. K. Proman, Acta ophth. 16: 502, 1938. 


The author uses a 5 per cent solution of heparin intravenously. 
From 100 to 150 mg. of the drug are administered twice daily for a 
period of eight or ten days. He reports his results in 2 cases of throm- 
bosis of the trunk of the central retinal vein and in 6 cases of thrombosis 
of its branches. 

Recovery occurred in 1 case of thrombosis of the trunk in the short 
period of twelve days. Objective, rapid improvement also occurred in 
the other case. 

In 1 case of thrombosis of a branch there was no improvement. 
In the remaining 5 cases there was an average improvement in vision of 
3/10 in from one to fourteen days. 

The author speculates as to how heparin exerts its favorable action. 
It is known to retard coagulation and so may prevent the addition of 
new fibrin to a thrombus, thus preventing a partial thrombus from 
becoming complete. Moreover, if the efferent flow of blood is facilitated, 
vitality of tissue is improved and possibilities of resorption are increased. 
Heparin probably passes through capillary walls into tissues and may 
contribute toward keeping newly extravasated blood more fiuid and 
more easily absorbable. O. P. Perxrns. 
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SARCOID OF THE LACRIMAL GLAND. Dr. DAvip WEXLER. 


A Negro, aged 29, was treated five years prior to this presentation 
for early pulmonary tuberculosis. In the last three years both eyes 
became prominent, particularly the left. In each lacrimal area there was 
a firm mass. A portion of the mass in the left orbit was removed. Micro- 
scopic section revealed so-called hard tubercles, without caseation and 
considerable calcium deposit. Only a few lacrimal tubules remained. 
Sections stained for tubercle bacilli failed to disclose the organism. The 
lesion was considered to be identical with that usually described in cases 
of sarcoid. ; 

DISCUSSION 


Dr. TownLey Paton: I wonder what the impression is about the 
use of tuberculin in the treatment of sarcoid. An article on this ques- 
tion appeared three or four years ago in the American Journal of Oph- 
thalmology. As a pathologic report was given, I do not believe that there 
is any question but that the growth in the case reported was a true 
sarcoid. The nodules disappeared after the use of tuberculin. They 
were in the subcutaneous tissue and not in the periosteum. 


Dr. DAvip WEXLER: The general opinion is that patients suffering 
from sarcoid do not give a positive reaction to a tuberculin test and 
do not respond to treatments with tuberculin. In fact, this is said to 
be one of the distinguishing points between true tuberculosis and so-called 
paratuberculous lesions. Perhaps the response in the case mentioned by 
Dr. Paton was due to a nonspecific effect of the foreign protein. 


STREPTOTHRIX INFECTION OF THE LOWER CANALICULUS: REPORT OF 
A Case. Dr. Davin O. SHEPARD. 


HYPERTROPHY OF THYMUS IN VERNAL CoNJUNCTIVviTIS. Dr. GUSTAVO 
ALAMILLA, Habana, Cuba. 


This paper will be published in full, with discussion, in a later issue 
of the ARCHIVEs. 


CHORIORETINAL ARTERIOLAR NECROSIS IN MALIGNANT HYPERTENSION: 
Report oF A Case. Dr. MARTIN COHEN. 


This paper will be published in full, with discussion, in a later issue 
of the ARCHIVES. a 





Book Reviews 


Investigations sur le glaucome (Essais). By E. P. Fortin. Pp. 47, 
with 34 photomicrographs. Buenos Aires, “El Ateneo,” 1939. 


This monograph of Fortin summarizes in a conclusive and inter- 
esting way articles by him on the subject of glaucoma which have been 
published in periodicals not easily accessible to ophthalmologists. The 
book, consisting of 47 pages, with many illustrations, gives a description 
of the anatomic and physiologic changes in the anterior part of the eye 
in relation to glaucoma. The vast amount of literature connected with 
this problem cannot be considered in so short an essay. The book gives 
only the results of Fortin’s exact anatomic studies and his explanations, 
which are sometimes widely divergent from those which science has 
accepted as proved. 


The statements presented in this paragraph have been taken from 
Fortin’s monograph: The comparatively strongly developed ciliary 
muscle lying between the sclera and the epithelium moves the “irido- 
ciliary” fluid into the cavities of the iris and into the ciliary processes. 
The division of the muscle fibers into longitudinal and radial types is 
a mistake, caused by artefacts. Between the two types, intermediate 
fibers are found, proving that the respective groups belong together. 
The muscle fibers which extend farthest back are connected with the 
walls of the large choroidal veins by tendinous strands. Other anatomic 
relations between the ciliary muscle and the vessels are also of great 
importance. The long posterior ciliary arteries traverse the ciliary muscle 
in its entire length before dividing in two branches, which form the 
circulus arteriosus. Contraction of the muscle may therefore throttle the 
supply of arterial blood. On the other hand, since the veins pass on 
the surface, its contraction will dilate them. The same effect is to be 
expected in the veins of the choroid on account of the anatomic relations 
mentioned. 


Fortin describes in detail the anatomic structure of the ligamentum 
pectinatum, which he prefers to call filtre pectiné, and of the canal of 
Schlemm. The changes in shape of Schlemm’s canal and the action dur- 
ing contraction and relaxation of the muscle are illustrated by excellent 
pictures of cross sections. During the contraction of the muscle, an 
expansion of the filter is accompanied by a tube-shaped dilatation of 
Schlemm’s canal. 


The mechanical action of miotics is clearly understood in the light 
to these anatomic and physiologic statements. The threefold action of 
the ciliary muscle—throttling of the arterial circulation, dilatation of the 
veins and the unfolding of the filtre pectiné—can also be caused by 
miotics. Each contraction of the ciliary muscle, which Fortin compares 
with the heart muscle, moves fluid from the anterior chamber into the 
canal of Schlemm. In acute attacks of glaucoma iridectomy should 
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facilitate the escape of iridociliary fluid which circulates in the cavities 
of the iris and the ciliary body and which communicates with the spaces 
of Fontana. However, a normal filtre pectiné is a condition sine qua non. 


L. SALLMANN. 


Atlas clinique d’ophtalmoscopie photographique. By Henri Tillé, 
M.D., and A. Couadau, M.D. Price, 280 francs. Pp. 194, with 
202 illustrations. Paris: Masson & Cie, 1939. 


As photography of the eyeground has made great advances, the 
authors believe that an atlas of photographic pictures of the fundus oculi 
would be suitable for young ophthalmologists and general practitioners 
to learn that the elementary lesions in pathologic conditions of the fundus 
are comparatively simple and conform to similar changes encountered 
in general pathologic conditions. The apparatus used is the well known 
Nordenson camera. The great advantage of photography of the fundus, 
as has been stated before, is that successive pictures will describe the 
course of a lesion and at the same time give exact measurements of 
the lesion, while the drawings in color of the older atlases lack the exact- 
ness of a good photograph. 

The photographs were obtained during ten years’ attendance at the 
clinic of Dr. Bailliart at the Quinze-Vingt, and a number of others have 
been added through the courtesy of Amsler, Bailliart, Diaz-Caneja, 
Laignier, Mawas, Pavia and Schiff-Wertheimer. The authors are of the 
opinion that color photography today does not seem sufficiently advanced 
to be of use in such an atlas. 

The atlas is divided into the following sections: normal eyegrounds ; 
traumatic lesions of the chorioretina and optic nerve; inflammatory 
lesions of the optic nerve and of the choroid ; aplasia and coloboma of the 
fundus ; degenerative lesions of the retina at the macula; myopic chorio- 
retinitis; retinal detachment ; hypertensive and azotemic retinopathies ; 
diabetic and associated retinopathies ; islands of disintegration, softening 
of the retina and sclerosis of the choroidal ring ; angioid streaks of the 
choroid (Groenblad’s disease) ; leukemic and erythematous retinitis ; 
cyanotic retina in Roger’s disease ; changes in the retina and nerve head 
in increased intracranial and intraocular pressure, and tumors of the 
optic nerve, retina and choroid. 

Each chapter has a brief introduction, giving the main changes in 
the fundus picture, their histologic appearance and their clinical course. 
Each photograph is accompanied by a brief clinical case history and a 
description of the changes in the fundus. Thus the plan of the atlas is 
comprehensive, instructive and excellent, and the photographs reproduced 
in black and white are as good as this mode of illustration permits. 
The 202 photographic illustrations are not all equally effective, and some 
may offer difficulties of interpretation for the beginner. 

The authors are to be complimented on the publication of a most 
useful atlas, and the publishers, for beautiful book making. 


ARNOLD Knapp. 
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Rétine humaine et phénoménes entoptiques. By E. P. Fortin. Price, 


paper, 250 francs. Pp. 196, with 124 photomicrographs. Buenos 
Aires: Vigot Fréres, 1938. 


Fortin’s monograph, published in a limited edition, presents the 
results of extremely accurate research work which he has carried on 
for almost thirty years and published in a great number of articles in 
different periodicals. 

The first and most important part deals with so many problems 
of the retina that only a brief review of the outstanding findings can be 
given—a review which shows clearly the revolutionary character of 
Fortin’s statements and ideas. 


Fortin found that the pigment epithelium of the retina appears on 
cross section in the form of small disks. The cells are not hexagonal. 
Rods and cones are equal in length. The neuroepithelium of the macular 
region is distinguished by its uniformity. Its elements should not be 
defined as cones but as a special structure with intermediate character- 
istics. Fortin considers the membrana limitans externa as a fine unin- 
terrupted membrane with minute openings which is connected with the 
ciliary muscle at the ora serrata. In this way changes in the form of 
the macula may be caused by the action of the ciliary muscle. 

Great emphasis is laid by Fortin on the anatomic structure and func- 
tion of Henle’s fiber layer, underestimated by Cajal and his pupils. 
The fine fibers of this layer are probably thin tubes, which are suspended 
in the intraretinal fluid and serve in the transportation of this fluid. 
Peculiar formations called campanules, bell-shaped cells, are in close 
contact with Henle’s fibers. The campanules lie in the layer of small 
structures ; these are uniform-sized elements which react to light stimuli. 
The Henle fibers and the small structures are carriers of light sensation. 
Fortin does not consider the neuroepithelium a receptive layer. Miiller’s 
fibers, according to Fortin, are misinterpreted in the usual histologic 
studies. He denies the existence of these structures and calls them 
artefacts. 


An especially detailed description is given of the fine capillaries with 
a uniform caliber of 4 microns lying in the inner granular layer. Red 
cells, therefore, can pass through these walls only if flattened. The macula 
does not have these capillaries. The intergranular layer contains the 
aforementioned intraretinal fluid in‘ which the fibers of this layer are 
immersed, but there are no cells. 

Fortin emphasizes the primary importance of the anatomic structure 
of the macula for the interpretation of the human retina. To study the 
points in question he stresses the need of careful and improved technic 
applied to fresh normal human eyes. 

_ The second part of the book treats of entoptic phenomena. A short 
historic introduction leads to a general review of the method of entoptic 
tests. A detailed description is given of different entoscopes invented 
and applied for various purposes by the author. Among the entoptic 
phenomena produced by various structures of the eye, the cornea, lens, 
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vitreous and retina, those of the retina are of special interest. The author 
tries to apply them to prove his interpretation of the anatomic changes 
which are described in the first part of the book. 

L. SALLMANN. 


Surgery of the Eye. By Meyer Wiener, M.D., and Bennett Y. Alvis, 
M.D.. Price, $8.50. Pp. 445, with 396 illustrations. Philadelphia : 
W. B. Saunders Company, 1939. 


The book is dedicated to Dr. Charles E. Michel, whose picture appears 
as a frontispiece, entitled “A Master Eye Surgeon.” The authors have 
aimed to write a short and practical guide on operations on the eyes 
for the practicing ophthalmologist and student of ophthalmology ; they 
definitely state that the book is not to be exhaustive but only to contain 
the methods which in the authors’ judgment and experience have served 
to the best purpose. This immediately focuses the reader’s interest 
and attention and gives the book a personal appeal. Moreover, to correct 
the error that books on operative surgery are generally insufficiently 
illustrated, the feature of diagrams is stressed, and 396 illustrations are 
introduced as a result. 

The reviewer would like to draw attention to the following features: 
In the beginning a method of threading and transfixing needles is fully 
described. In speaking of the advantages of operating in the afternoon, 
the authors make no mention of the fact that the principal advantage 
is that the patient is nearer ready for the usual night’s sleep, as pointed 
out by H. Knapp. The Smith method of intracapsular extraction, on 
page 84, is not correctly given and the diagram, figure 59, does not 
show the tumbling procedure. Though operations for ripening immature 
cataract are generally no longer popular, the authors prefer the direct 
massage (Bettmann) operation. The advantages of the Ziegler through 
and through operation for congenital cataract are emphasized. Herbert’s 
iris inclusion operation is fully described and recommended for cases of 
glaucoma when other operations have failed. Operations for detachment 
are not fully enough described. The present plan of operators with the 
greatest experience in operations for detachment is to limit the coagula- 
tion to the pathologic area in the retina, and extensive delimiting pro- 
cedures are no longer practiced. To leave the eye open and have the 
patient wear Lindner’s stenopaic spectacles after twenty-four to forty- 
eight hours seems hardly wise. 

Intraocular foreign bodies are all extracted by the posterior route, 
though no mention is made of the subsequent detachment which so 
frequently occurs. 

The authors’ method of resection or peeling off of the opaque portion 
of the cornea for corneal scars is fully described, and it is said to 
give as good if not better results than the now so popular corneal 
transplantation. 

The authors’ method of peripheric resection of the cornea for 
keratoconus is described. A method of late implantation after enucleation 
is interesting. 

The authors like to utilize strips of fascia in operations for ptosis. 


The Wiener-Sauer technic of nasal dacryocystorhinostomy is then 
described. 
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The names of authors are frequently given in the text but it would 
be an advantage if the exact literary references were added. 


The authors have written a readable and instructive textbook. The 
matter is presented in a clear, concise way, and, what is important, the 
authors’ point of view is always made clear. While some of the methods 
described, particularly those which the authors have devised or modified, 
may seem rather complicated for the average operator to follow, they 
will be instructive to the experienced surgeon. The general principles 
are sound, and the tendency to simplify the operative technic should 
particularly appeal to beginners. The illustrations are excellently chosen 
and add greatly to the book’s usefulness. 

ARNOLD Knapp. 
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Secretary-General: Prof. M: Van Duyse, Université de Gand, Gand, Prov. 
Ostflandern, Belgium. 


All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 
Michel, Paris, 6°, France. 


INTERNATIONAL OPHTHALMOLOGIC CONGRESS 


President: Prof. Nordenson, Serafimerlasarettet, Stockholm, Sweden. 
Secretary: Dr. Ehlers, Jerbanenegade 41, Copenhagen, Denmark. 


INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 
President: Dr. A. F. MacCallan, 33 Welbeck St., London, W., England. 


FOREIGN 


ALL-INDIA OPHTHALMOLOGICAL SOCIETY 


President: Dr. B. K. Narayan Rao, Minto Ophthalmic Hospital, Bangalore. 
Secretary: Dr. G. Zachariah, Flitcham, Marshall’s Rd., Madras. 


British MeEpIcAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. W. Clark Souter, 9 Albyn Pl., Aberdeen, Scotland. 
Secretary: Dr. Frederick Ridley, 12 Wimpole St., London, W. 1. 


CHINESE OPHTHALMOLOGY SOCIETY 


President: Dr. C. H. Chou, 363 Avenue Haig, Shanghai. 
Secretary: Dr, F. S. Tsang, 221 Focchow Rd., Shanghai. 


CHINESE OPHTHALMOLOGICAL SocrETY OF PEIPING 
President: Dr. H. T. Pi, Peiping Union Medical College, Peiping. 
Secretary: Dr. C. K. Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping. 


Place: Peiping Union Medical College, Peiping. Time: Last Friday of each 
month. 


GERMAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. W. Lohlein, Berlin. 
Secretary: Prof. E. Engelking, Heidelberg. 


HUNGARIAN OPHTHALMOLOGICAL SOCIETY 


President: Prof. H. G. Ditroi, Szeged. 

Assistant Secretary: Dr. Stephen de Grosz, University Eye Hospital, Maria 
ucca 39, Budapest. 

All correspendence should be addressed to the Assistant Secretary. 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Niccol, 4 College Green, Gloucester, England. 
Secretary: Mr. T. Harrison Butler, 61 Newhall St., Birmingham 3, England. 
Place: Birmingham and Midland Eye Hospital. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and keep it up to date. 
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NortH OF ENGLAND OPHTHALMOLOGICAL SOCIETY 

President: Dr. A. MacRae, 6 Jesmond Rd., Newcastle-upon-Tyne, England. 

Secretary: Dr. Percival J. Hay, 350 Glossop Rd., Sheffield 10, England. 

Place: Manchester, Bradford, Leeds, Newcastle-upon-Tyne, Liverpool and Shef- 
field, in rotation, Time: October to April. 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA 
President: Dr. A. James Flynn, 135 Macquarie St., Sydney. 
Secretary: Dr. D. Williams, 193 Macquarie St., Sydney. 
Place: Perth, Western Australia. Time: Sept. 2 and 7, 1940. 


OPHTHALMOLOGICAL SociETY OF EcGyPT 
President: Prof. Dr. Mohammed Mahfouz Bey, Government Hospital, Alexandria. 
Secretary: Dr. Mohammed Khalil, 4 Baehler St., Cairo. 
All correspondence should be addressed to the Secretary, Dr. Mohammed Khalil. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. T. Harrison Butler, 61 Newhall St., Birmingham 3, England. 
Secretary: Mr. L. H. Savin, 7 Queen St., London, W. 1, England. 


OPHTHALMOLOGY SOCIETY OF BOMBAY 
President: Dr. D. D. Sathaye, 127 Girgaum Rd., Bombay 4, India. 
Secretary: Dr. H. D. Dastur, Dadar, Bombay 14, India. 
Place: H. B. A. Free Ophthalmic Hospital, Parel, Bombay 12. Time: First 
Friday of every month. 


OxrorD OPHTHALMOLOGICAL CONGRESS 
Master: Dr. Percival J. Hay, 350 Glossop Rd., Sheffield 10, England. 
Secretary-Treasurer: Dr. F. A. Anderson, 12 St. John’s Hill, Shrewsbury, England. 
Time: July 4-6, 1940. 

PALESTINE OPHTHALMOLOGICAL SOCIETY 


President: Dr. Arieh Feigenbaum, Abyssinian St. 15, Jerusalem. 
Secretary: Dr. E. Sinai, Tel Aviv. 


PoLtisH OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. Kapuscinski, 2 Waly Batorego, Poznan. 
Secretary: Dr. J. Sobanski, Lindley’a 4, Warsaw. 
Place: Lindley’a 4, Warsaw. 


Roya Society OF MEDICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. Malcolm Hepburn, 111 Harley St., London, W. 1, England. 
Secretary: Dr. C. Dee Shapland, 15 Devonshire Pl., London, W. 1, England. 


SOCIEDADE DE OPHTALMOLOGIA E OTO-RHINO-LARYNGOLOGIA DA BAHIA 


President: Dr. Francisco Ferreira, Pitangueiras 15, Brotas, S. Salvador, Brazil. 
Secretary: Dr. Adroaldo de Alencar, Brazil, 
All correspondence should be addressed to the President. 


SocreTA OFTALMOLOGICA ITALIANA 


President: Prof. Dott. Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome. 


Secretary: Prof. Dott. Epimaco Leonardi, Via del Gianicolo, 1, Rome. 


SocitttE FRANCAISE D’'OPHTALMOLOGIE 
Secretary: Dr. René Onfray, 6 Avenue de la Motte Picquet, Paris, 7°. 


Society OF SWEDISH OPHTHALMOLOGISTS 
President: Prof. K. G. Ploman, Stockholm. 
Secretary: Dr. K. O. Granstrém, Sédermalmstorg 4 III tr., Stockholm, S36. 


3 
3 
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Tet Aviv OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. Arieh-Friedman, 96 Allenby St., Tel Aviv, Palestine. 
Secretary: Dr. Sadger Max, 9 Bialik St., Tel Aviv, Palestine. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
OPHTHALMOLOGY 


Chairman: Dr. Harry S. Gradle, 58 E. Washington St., Chicago. 
Secretary: Dr. Derrick T. Vail Jr., 441 Vine St., Cincinnati. 
Place: New York. Time: June 10-14, 1940. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SECTION ON OPHTHALMOLOGY 


President: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Executive Secretary-Treasurer: Dr. William P. Wherry, 1500 Medical Arts 
Bldg., Omaha. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Frederick Tooke, 1482 Mountain St., Montreal, Canada. 
Secretary-Treasurer: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 
Place: Hot Springs, Va. 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 


Chairman: Dr. Harry S. Gradle, 58 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. C. S. O’Brien, University Hospital, Iowa City. 


CANADIAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Dr. S. Hanford McKee, 1528 Crescent St., Montreal. 
Secretary-Treasurer: Dr. J. A. MacMillan, 1410 Stanley St., Montreal. 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 


President: Mr. William Fellowes Morgan, 50 W. 50th St., New York. 
Secretary: Miss Regina E. Schneider, 50 W. 50th St., New York. 


SECTIONAL 


ACADEMY OF MepIcINE oF NorTHERN New JERSEY, SECTION ON 
Eye, Ear, Nos—E AND THROAT 


President: Dr. Andrew Rados, 31 Lincoln Park, Newark. 

Secretary: Dr. William F. McKim, 317 Roseville Ave., Newark. 

Place: 91 Lincoln Park South, Newark. Time: 8:45 p. m., second Monday of 
each month, October to May. 


CENTRAL WISCONSIN SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. G. Nadeau, 122 E. Walnut St., Green Bay. 
Secretary: Dr. G. L. McCormick, 626 S. Central Ave., Marshfield. 
Place: The Gateway Inn, Land O’Lakes. Time: June 1940. 


New ENGLAND OPHTHALMOLOGICAL SOCIETY 


President: Dr. Edwin B. Goodall, 101 Bay State Rd., Boston. 

Secretary-Treasurer: Dr. Trygve Gundersen, 243 Charles St., Boston. 

Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 
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Paciric Coast OTo-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Frederick G. Sprowl, 421 Riverside Ave., Spokane, Wash. 


Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco. 
Place: Spokane, Wash. Time: June 24-27, 1940. 


’ Pucet Sounp ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. J. Edward Clark, 1305-14th Ave., Seattle. 
Secretary-Treasurer: Dr. Purman Dorman, 1115 Terry: Ave., Seattle. 
Place: Seattle or Tacoma, Wash. Time: Third Tuesday of each month, except 
June, July and August. 


Rock River Vattey Eye, Ear, Nose AnD THROAT SOCIETY 
President: Dr. L. A. Shultz, 303 N. Main St., Rockford, Ill. 
Secretary-Treasurer: Dr. J. J. Potter, 303 N. Main St., Rockford, III. 

Place: Rockford, Ill., or Janesville or Beloit, Wis. Time: Third Tuesday of 
each month from October to April, inclusive. 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Don M. Howell, Alma, Mich. 
Secretary-Treasurer: Dr. Louis D. Gomon, 308 Eddy Bldg., Saginaw, Mich. 
Place: Saginaw or Bay City, Mich. Time: Second Tuesday of each month, 
except July and August. 


Sroux VaLLey Eve anp Ear ACADEMY 


President: Dr. R. A. Kelly, 304 N. Main St., Mitchell, S. D. 
Secretary-Treasurer: Dr. J. C. Decker, 515 Frances Bldg., Sioux City, Iowa. 


SouTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, NoSE AND THROAT 


Chairman: Dr. Grady E. Clay, Medical Arts Bldg., Atlanta, Ga. 
Secretary: Dr. John R. Hume, 921 Canal St., New Orleans. 


SOUTHWESTERN ACADEMY OF Eye, Ear, NoSE AND THROAT 


President: Dr. Dake Biddle, 123 S. Stone Ave., Tucson, Ariz. 
Secretary: Dr. M. P. Spearman, 1001 First National Bank Bldg., El Paso, Texas. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. Carl Wencke, Battle Creek. 


Secretary-Treasurer: Dr. A. K. Zinn, Battle Creek. 
Time: Third Thursday cf alternate months. 


WESTERN PENNSYLVANIA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. C. M. Harris, Johnstown. 
Secretary-Treasurer: Dr. C. Wearne Beals, 41 N. Brady St., DuBois. 


STATE 


ARKANSAS StTaTE Mepicat Society, Eye, Ear, Nose anp Turoat SEcTION 
President: Dr. Virgil Payne, Pine Bluff. 
Secretary-Treasurer: Dr. Raymond C. Cook, 1005 Donaghey Bldg., Little Rock. 


CoLoraDO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Melville Black, 424 Metropolitan Bldg., Denver. 
Secretary: Dr. John C. Long, 324 Metropolitan Bldg., Denver. 
Place: University Club, Denver. Time: 7:30 p. m., third Saturday of each 
month, October to May, inclusive. 


Connecticut State Mepicat Society, Section on Eve, Ear, 
Nose AND THROAT 
President: Dr. Shirley H. Baron, 309 State St., New London. 
Secretary-Treasurer: Dr. S. J. Silverberg, 201 Park St., New Haven. 
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Eye, Ear, Nose AND THROAT CLUB OF GEORGIA 


President: Dr. Grady E. Clay, 384 Peachtree St. N. E., Atlanta. 
Secretary-Treasurer: Dr. J. Mason Baird, 511 Medical Arts Bldg., Atlanta. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Marlow W. Manion, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Edwin W. Dyar Jr., 23 E. Ohio St., Indianapolis. 
Place: Indianapolis. Time: First Wednesday in April. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OtTo-LARYNGOLOGY 


President: Dr. H. H. Lamb, American Bank Bldg., Davenport. 
Secretary-Treasurer: Dr. B. M. Merkel, 604 Locust St., Des Moines. 
Place: Davenport. 


LouISIANA-MISSISSIPPI OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. D. C. Montgomery, 301 Washington Ave., Greenville, Miss. 
Secretary-Treasurer: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 


MICHIGAN STATE MEDICAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. B. Fralick, 201 S. Main St., Ann Arbor. 
Secretary: Dr. O. McGillicuddy, 124 W. Allegan St., Lansing. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Frank N. Knapp, 318 W. Superior St., Duluth. 

Secretary-Treasurer: Dr. George E. McGeary, 920 Medical Arts Bldg., Minne- 
apolis. 

Time: Second Friday of each month from October to May. 


Montana ACADEMY OF OTO-OPHTHALMOLOGY 

President: Dr. Roy Grigg, Bozeman. 

Secretary: Dr. A. W. Morse, 507 Phoenix Bldg., Butte. 

New Jersey State Mepicat Society, SECTION ON OPHTHALMOLOGY, 
OTOLOGY AND RHINOLARYNGOLOGY 
Chairman: Dr. James S. Shipman, 542 Cocper St., Camden. 
Secretary: Dr. Wright McMillan, 23 Passaic Ave., Passaic. 
New York State Mepicat Society, Eye, Ear, Nose AND THROAT SECTION 


Chairman: Dr. Algernon B. Reese, 73 E. 71st St., New York. 
Secretary: Dr. Chester C. Cott, 333 Linwood Ave., Buffalo. 


NortH CarROLINA Eye, Ear, Nos—E AND THROAT SOCIETY 


President: Dr. A. G. Woodward, 100 S. James St., Goldsboro. 
Secretary-Treasurer: Dr. M. R. Gibson, Professional Bldg., Raleigh. 


NortH DaxkotaA ACADEMY OF OPHTHALMOLOGY AND OTo0-ILARYNGOLOGY 


President: Dr. N. A. Youngs, 322 De Mers Ave., Grand Forks. 
Secretary-Treasurer: Dr. F. L. Wicks, 516-6th St., Valley City. 


Orecon ACADEMY OF OPHTHALMOLOGY AND Oto-LARYNGOLOGY 


President: Dr. L. O. Clement, 406 State St., Salem. 
Secretary-Treasurer: Dr. Paul Bailey, 833 S. W. 11th Ave., Portland. 
Place: Good Samaritan Hospital, Portland. Time: Third Tuesday of each month. 
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Ruope IsLaNnD OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


Acting President: Dr. N. Darrell Harvey, 112 Waterman St., Providence. 

Secretary-Treasurer: Dr. Linley C. Happ, 124 Waterman St., Providence. 

Place: Rhode Island Medical Society Library, Providence. Time: 8:30 p. m., 
second Thursday in October, December, February and April. 


SoutH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. S. B. Fishburne, 1430 Marion St., Columbia. 
Secretary: Dr. J. W. Jervey Jr., 101 Church St., Greenville. 


TENNESSEE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. J. B. Stanford, 899 Madiscn Ave., Memphis. 


Secretary-Treasurer: Dr. W. D. Stinson, 124 Physicians and Surgeons Bldg., 
Memphis. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. A. N. Champion, 705 E. Houston St., San Antonio. 
Secretary: Dr. Dan Brannin, 1719 Pacific Ave., Dallas. 


UtaH OPHTHALMOLOGICAL SOCIETY 


President: Dr. A. E. Callaghan, Boston Bldg., Salt Lake City. 
Secretary-Treasurer: Dr. Rowland H. Merrill, 1010 First National Bank Bldg., 
Salt Lake City. 


Place: University Club, Salt. Lake City. Time: 7:00 p. m., third Monday of 
each month. 


VircINnIA Society oF OTo-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Charles T. St. Clair, 418 Bland St., Bluefield, W. Va. 
Secretary-Treasurer: Dr. M. H. Williams, 3034 Franklin Rd. S. W., Roanoke. 


West Vircinta STATE MEDICAL ASSOCIATION, Eye, Ear, Nose 
AND THROAT SECTION 


President: Dr. George Traugh, 309 Cleveland Ave., Fairmont. 
Secretary: Dr. Welch England, 62114 Market St., Parkersburg. 


LOCAL 


AKRON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. L. E. Brown, Second National Bldg., Akron, Ohio. 
Secretary-Treasurer: Dr. C. R. Anderson, 106 S. Main St., Akron, Ohio. 
Time: First Monday in January, March, May and November. 


ATLANTA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. Arthur G. Fort, 478 Peachtree St. N. E., Atlanta, Ga. 

Secretary: Dr. Lester A. Brown, 478 Peachtree St. N. E., Atlanta, Ga. 

Place: Grady Hospital. Time: 6:00 p m., second Wednesday of each month 
from October to May. 


BattrimMorRE MeEpIcAL Society, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Frank B. Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore. : 

Secretary: Dr. Fred M. Reese, 6 E. Eager St., Baltimore. 

Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m., 
fourth Thursday of each month from October to May. 
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BIRMINGHAM Eye, Ear, Nose AND THROAT CLUB 


President: Each member, in alphabetical order. 

Secretary: Dr. N. E. Miles, 408 Medical Arts Bldg., Birmingham, Ala. 

Place: Tutwiler Hotel. Time: 6:30 p. m., second Tuesday of each month, Sep- 
tember to May, inclusive. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. E. Clifford Place, 59 Livingston St., Brooklyn. 

Secretary-Treasurer: Dr. Frank Mallon, 1135 Park Pl., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. James G. Fowler, 412 Linwood Ave., Buffalo. 
Secretary-Treasurer: Dr. Sheldon B. Freeman, 196 Linwood Ave., Buffalo. 
Time: Second Thursday of each month. 


CHATTANOOGA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Each member, in alphabetical order. 

Secretary: Dr. A. H. Benz, 706 Medical Arts Bldg., Chattanooga, Tenn. 

Place: Mountain City Club. Time: Second Thursday of each month from Sep- 
tember to May. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 


President: Dr. Georgiana Dvorak-Theobald, 715 Lake St., Oak Park, III. 

Secretary-Treasurer: Dr. Earle B. Fowler, 55 E. Washington St., Chicago. 

Place: Medinah Michigan Avenue Club, 505 N. Michigan Ave. Time: Third 
Monday of.each month from October to May. 


CINCINNATI OPHTHALMIC CLUB 
Chairman: Each member, in rotation. 
Secretary-Treasurer: Dr. E. R. Thomas, 819 Carew Tower, Cincinnati. 
Place: Holmes Memorial Library, Cincinnati General Hospital. Time: 8:15 p. m., 
third Monday of each month except June, July and August. 


CLEVELAND OPHTHALMOLOGIC CLUB 


Chairman: Dr. Albert J. Ruedemann, Cleveland Clinic, Cleveland. 
Secretary: Dr. B. J. Wolpaw, 2323 Prospect Ave., Cleveland. 
Time: Second Tuesday in October, December, February and April. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Clerk: Dr. W. S. Reese, 1901 Walnut St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CoLuMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


Chairman: Dr. Harry M. Sage, 9 Buttles Ave., Columbus, Ohio. 
Secretary-Treasurer: Dr. Hugh C. Thompson, 289 E. State St., Columbus, Ohio. 
Place: The Neil House. Time: 6 p. m., first Monday of each month. 


Corpus Curist1 Eye, Ear, Nose AND THROAT SOCIETY 


Chairman: Dr. Edgar G. Mathis, 416 Chaparral St., Corpus Christi, Texas. 
Secretary: Dr. E. King Gill, 416 Chaparral St., Corpus Christi, Texas. 
Time: Second Thursday of each month from October to May. 
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Datias ACADEMY OF OPHTHALMOLOGY AND OT0-LARYNGOLOGY 


President: Dr. Maxwell Thomas, Medical Arts Bldg., Dallas, Texas. 

Secretary: Dr. J. Dudley Singleton, 1719 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Mornes ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. E. G. Linn, 604 Locust St., Des Moines, Iowa. 

Secretary-Treasurer: Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
Iowa. 

Time: 7:45 p. m., third Monday of every month from September to May. 
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Detrorir OPHTHALMOLOGICAL CLUB 


Chairman: Members rotate alphabetically. 
Secretary: Dr. Arthur S. Hale, 1609 Eaton Tower, Detroit. 
Time: 6:30 p. m., first Wednesday of each month, 


ADE TE ca Ee Se 


EASTERN New York Eye, Ear, NosE AND THROAT ASSOCIATION 


President: Dr. L. A. Hulsebosch, 191 Glen St., Glen Falls. 
Secretary-Treasurer: Dr. Joseph L. Holohan, 330 State St., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


4 leis 


Fort WortH Eye, Ear, NoskE AND THROAT SOCIETY 


President: Dr. R. A. Gough, 602 W. 10th St., Fort Worth, Texas. 
Secretary-Treasurer: Dr. Charles R. Lees, 806 Medical Arts Bldg., Fort Worth, 
Texas. 


Place: Medical Hall, Medical Arts Bldg. Time: 7:30 p. m., first Friday of each 
month except July and August. 


Granp Rapips Ere, Ear, Nose AND THROAT SOCIETY 


President: Dr. Dewey R. Heetderks, 405 Medical Arts Bldg., Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Robert G. Laird, 116 E. Fulton St., Grand Rapids, Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. 





Houston ACADEMY OF MEDICINE, Eye, Ear, NosE AND 
THROAT SECTION 


President: Dr. Louis Daily, 1215 Walker Ave., Houston, Texas. 

Secretary: Dr. Herbert H. Harris, 1004 Medical Arts Bldg., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 8 p. m.. 
second Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. C. W. Rutherford, 23 E. Ohio St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 

Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of each 
month from November to June. 


Kansas City Society oF OPHTHALMOLOGY AND OtTO-LARYNGOLOGY 


President: Dr. E. N. Robertson, Concordia, Kan. 

Secretary: Dr. John S. Knight, 1103 Grand Ave., Kansas City, Mo. 

Time: Third Thursday of each month from October to June. The November, 
January and March meetings are devoted to clinical work. 
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Lone Beacu Eye, Ear, Nose AND THROAT SOCIETY 


Chairman: Dr. Ben K. Parks, 619 Professional Bldg., Long Beach, Calif. 

Secretary-Treasurer: Dr. Paul Nilsson, 211 Cherry Ave., Long Beach, Calif. 

Place: Professional Bldg. Time: Last Wednesday of each month from October 
to May. 


Los ANGELES SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 

Secretary-Treasurer: Dr. John P. Lordan, 2007 Wilshire Blvd., Los Angeles. 

Place: Los Angeles County Medical Association Bldg., 1925 Wilshire Blvd. Time: 
6:00 p. m., fourth Monday of each month from September to May, inclusive. 


LouisviLLE Eye, Ear, Nos—k AND THROAT SOCIETY 


President: Dr. Gaylord C. Hall, Brown Bldg., Louisville, Ky. 

Secretary-Treasurer: Dr. Charles K. Beck, Starks Bldg., Louisville, Ky. 

Place: Brown Hotel. Time: 6:30 p. m., second Thursday of each month from 
September to May, inclusive. 


MEDICAL SOCIETY OF THE District OF COLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Earle Breeding, 1801 I St. N. W., Washington. 

Secretary: Dr. Elmer Shepherd, 1606-20th St. N. W., Washington. 

Place: 1718 M St. N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. Sam H. Sonders, Medical Arts Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 8 p. m., 
second Tuesday of each month. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 


President: Dr. Herbert G. Smith, 411 E. Mascn St., Milwaukee. 
Secretary-Treasurer: Dr. John B. Hitz, 411 E. Mason St., Milwaukee. 
Place: University Club. Time: 6:30 p. m., second Tuesday of each month. 


MINNEAPOLIS OPHTHALMOLOGICAL SOCIETY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. M. C. Pfunder, 645 Medical Arts Bldg., Minneapolis. 

Place: Hennepin County Medical Society rooms. Time: 6:30 p. m., fourth Monday 
of each month, October to May, inclusive. 


MONTGOMERY CoUNTY MEDICAL SOCIETY 


Chairman: Dr. H. V. Dutrew, 1040 Fidelity Medical Bldg., Dayton, Ohio. 

Secretary-Treasurer: Dr. Maitland D. Place, 981 Reibold Bidg., Dayton, Ohio. 

Place: Van Cleve Hotel. Time: 6:30 p. m., first Tuesday of each month from 
October to June, inclusive. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 


President: Dr. L. de G. Joubert, 690 Dunlop St., Montreal, Canada, 
Secretary: Dr. K. B. Johnston, 1509 Sherbrooke St. W., Montreal, Canada 
Time: Seccnd Thursday of October, December, February and April. 
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NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Guy Maness, 119-7th Ave., Nashville, Tenn. 
Secretary-Treasurer: Dr. Andrew Hollabaugh, Doctors Bldg., Nashville, Tenn. 


Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month from 
October to May. 


New HAvEN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Eugene M. Blake, 303 Whitney Ave., New Haven, Conn. 
Secretary: Dr. Frederick A. Wies, 255 Bradley St., New Haven, Conn. 





New ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 

President: Dr. E. G. Walls, 619 Maison Blanche Bldg., New Orleans. 

Secretary-Treasurer: Dr. W. B. Clark, 1012 American Bank Bldg., New Orleans. 

Place: Louisiana State University Medical Bldg. Time: 8 p. m., second Tuesday 
of each menth from October to June. 


New York ACADEMY OF MepIcINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. James W. White, 15 Park Ave., New York. 


Secretary: Dr. Rudolf Aebli; 30 E. 40th St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 























New YorxK Society ror CLinicAL OPHTHALMOLOGY : 

President: Dr. Arthur M. Yudkin, 257 Church St., New Haven, Conn. i 
Secretary: Dr. Benjamin Esterman, 515 Park Ave., New York. 3 
Place: Squibb Hall, 745-5Sth Ave. Time: 8 p. m., first Monday of each month ti 
from October to May, inclusive. a 

oh 


OMAHA AND CoUNCIL BLUFFS OPHTHALMOLOGICAL AND 
OtT0-LARYNGOLOGICAL SOCIETY 


President: Dr. J. T. Maxwell, 1140 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. W. Howard Morrison, 1500 Medical Arts Bldg., Omaha. 
Place: Omaha Club, 20th and Douglas Sts., Omaha. Time: 6 p. m., dinner; 
7 p. m., program; third Wednesday of each month from October to May. 
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PassAIc-BERGEN OPHTHALMOLOGICAL CLUB 
President. Dr. R. N. Berke, 430 Union St., Hackensack, N. J. 
Secretary-Treasurer: Dr. T. A. Sanfacon, 340 Park Ave., Paterson, N. J. 

Place: Paterson Eye and Ear Infirmary. Time: 9 p. m., last Friday of every 
month, except June, July and August. 





PHILADELPHIA County Mepicat Society, Eye Section 


Chairman: Dr. Walter I. Lillie, 255 S. 17th St., Philadelphia. 
Secretary: Dr. Edmund B. Spaeth, 1930 Chestnut St., Philadelphia. 
Time: First Thursday of each mcnth from October to May. 





PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Adolph Krebs, 509 Liberty Ave., Pittsburgh. 

Secretary: Dr. George H. Shuman, 351-5th Ave., Pittsburgh. - 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each fa 
month, except June, July, August and September. 





RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Rudolph Thomason, Professional Bldg., Richmond, Va. 
Secretary: Dr. Richard W. Vaughan, Medical Arts Bldg., Richmond, Va. 
Place: Westmoreland Club. Time: 6 p. m., second Mcnday of each month from 
October to May. 
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ROCHESTER Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Edwin S. Ingersoll, 26 S. Goodman St., Rochester, N. Y. 

Secretary-Treasurer: Dr. Charles T. Sullivan, 277 Alexander St., Rochester, N. Y. 

Place: Rochester Academy of Medicine, 1441 East Ave. Time: 8 p. m., second 
Wednesday of each month from September to May. 


St. Louris OPHTHALMIC SOCIETY 


President: Dr. B. Y. Alvis, Carleton Bldg., St. Louis. 

Secretary: Dr. Carl C. Beisbarth, 3720 Washington Blvd., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


San ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Oscar H. Judkins, 414 Navarro St., San Antonio, Texas. 

Secretary-Treasurer: Dr. Wilfred E. Muldoon, 414 Navarro St., San Antcnio, 
Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each month 
from October to May. 


San Francisco County Menicat. Society, SECTION ON EYE, 
Ear, NOSE AND THROAT 


Chairman: Dr. Russell Fletcher, 490 Post St., San Francisco. 

Secretary: Dr. Avery Morley Hicks, 490 Post St., San Francisco. 

Place: Society’s Bldg., 2180 Washington St., San Francisco. Time: Fourth Tues- 
day of every month except May, June, July and December. 


SHREVEPORT Eve, Ear, Nos—E AND THROAT SOCIETY 


President: Dr. I. Henry Smith, Slattery Bldg., Shreveport, La. 

Secretary-Treasurer: Dr. David C. Swearingen, Slattery Bldg., Shreveport, La. 

Place: Shreveport Charity Hospital. Time: 7:30 p. m., first Monday of every 
month except July, August and September. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OtTo-LARYNGOLOGY 


President: Dr. Walter W. Henderson, 407 Riverside Ave., Spokane, Wash. 

Secretary: Dr. Robert L. Pohl, 407 Riverside Ave., Spokane, Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


Syracuse Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. James F. Cahill, 428 S. Salina St., Syracuse, N. Y. 

Secretary-Treasurer: Dr. I. Herbert Katz, 713 E. Genesee St., Syracuse, N. Y. 

Place: University Club. Time: First Tuesday of each month except June, July 
and August. 


Toronto ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. W. R. F. Luke, 316 Medical Arts Bldg., Toronto, Canada. 

Secretary: Dr. W. T. Gratton, 216 Medical Arts Bldg., Toronto, Canada. 

Place: Academy of Medicine, 13 Queens Park. Time: First Monday of each month, 
November to April. 


WasuHIncTon, D. C., OPHTHALMOLOGICAL SOCIETY 


President: Dr. Ernest Sheppard, 927 Farragut Sq. N. W., Washington, D. C. 

Secretary-Treasurer: Dr. E. Leonard Goodman, 1801 I St. N. W., Washington, 
D.C. 

Place: Episcopal Eye and Ear Hospital. Time: 7:30 p. m., first Monday in 
November, January, March and April. 





